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Cleaning before 


BRIGHT ZINC PLATING 


lit 


FREE 6-page report on specialized 
Oakite Surface Preparation Methods 


WHEN ferrous parts are to be 
given a bright zinc plated finish, 
the first and VITAL step is thor- 
ough removal of grease, dirt and 
other foreign matter. Surfaces 
MUST be CHEMICALLY 
CLEAN to insure a _ uniform, 
lasting finish. 


WHETHER you are presently 
using a still or soaker tank, an 
electrocleaning tank, an auto- 
matic mechanical washing ma- 
chine or a combination of any 
of these, you will find Oakite 
degreasing and cleaning mater- 
ials rapidly remove grease, ma- 


chine oils, drawing lubricants, 
stamping compounds and other 
deposits. Fast working, they do 
the job thoroughly, safely ... 
leave surfaces unharmed. 


Send for Your FREE Copy 


When you write for your FREE 
copy of this helpful publication, 
mention any PARTICULAR 
cleaning problem .you may have, 
the chances are that we can help 
you. Let us give you the bene- 
fit of our wide knowledge on 
surface preparation before ALL 
finishing operations. 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Located in All Principal Cities of the United States and Canada 
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ROTO-FINISH Stevens Safety Lathe 


An economical method of deburring 


I Spindle Lock 
on many production jobs. Maintains hough Pulley Cover Motor, out of 
Selt-aligning Ball Dust Area, is 
ete eh) eld te he or Roller Bea pindle / Easily Accessible} 
for Maintenance 
work which needs deburring 


send us samples of both fin- 


ished and unfinished parts | 
with details of require- Ample 
Clearance 


for 
Bulky Woric 


a 
them — returning ‘ a 
‘ otor 


them to you with ounted 


on 
full data and our Shding 
A Base 
recommen- a 
For Satety -Be 
to Operator Tightener 


Foor Operating 
Motor Cut-out and Brake 


ments. We will finish 





dations. 





STEVENS 
gee SAFETY LATHE 
ecrifrier, ’ 


When the operator's hands are busy the 
Wide range of capacities— 25 to 5000 am- 


peres all in one cabinet. Most capacities 
can be furnished in several types 
Standard (with meters and controls); Basic 
(without meters and controls); Remote 
Control (with separate remote con- 
trols and meters). Other varia- Oo badhlat on this, cad cee 
t be engineered 

aaa sata age . \ Mitchell Buffing and Polish 
° Pp : . 96 - 2 

Platers to special 
require- 
ments 


Lathe may be instantly stopped by slight 


pressure on the foot brake. Gives latest 


Viiyyoe™ 


developments in operator's protection 
Eliminates many injuries, with resultant 


loss of production time. Write for 


ing Lathes 


Write for special destructive meth- 
od of measuring 

folder on Selec 

tro-Platers, Mul- coatings on metals. 

tiplaters, and é Measurements made in a 


fraction of time required by 


local thickness of 


other methods. Eliminates 
costly rejections by quickly 
revealing whether thickness of 
plating conforms to specifications 
For works control or acceptance testing 


— e ‘ it gives profitable, positive results 


Green Sclectro-Piater Write for Folder 2125 





FREDERIC 8B. pa a's: aa S INCORPORATED 


DETROIT - 26 - MICHIGAN 
° NEW ENGLA 166.182 Brewery St, New Haven, Conn * CANADA 
« NEW YORK PENNSYLVANIA 93 Sto Buttaio, NY © 1262 


62 9 t w Onterie 
« INDIANA Hoosier Supply Co, 36S Cruse St, Indianapolis, Ind $ 





FREDERIC B STEVENS OF CANADA LIMITED 
erento, C 


BUFFING COMPOSITIONS METAL POLISHERS AND ELECTROPLATERS SUPPLIES-EQUIPMENT 
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Cu (BF.), Solution 








The Modern Solution for 
High Speed Copper Plating! 


General Chemical Fluorine Research 
leads again with another chemical of 
progress for the electroplating in- 
dustry .. . Now, Copper Fluoborate 
. » . a concentrated solution that de- 
posits copper at a higher rate than 
any other known acid bath! 

This superior plating chemical also 
produces semi-bright, fine grained 
and ductile coatings, as well as plates 
out heavy deposits when desired. It 





For technical data . 
mation on this prod 
Fluorine Division, 40 Rector Street, New York 6, N. ¥Y. or the 
nearest General Chemical Sales and Technical Service Office. 


40 RECTOR STREET, NEW YO) ». N. Y. 
Sales and Technical Service Offices: Atlanta -« g hes « Boston 
Bridgeport (Conn.) - Buffalo - Charlotte (N.C.) + Chicago + Cleveland 
Denver + Detroit « Houston - KansasCity - Los Angeles + ——_ 
New York - Philadelphia - Pittsburgh « Providence (R. I.) » San Francisco 
Utica (N. ¥.) + Wenatchee . Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corp., “Milwaukee, Wis. 
= Nichols Chemical Co 


Seattle - St. Louis 
in Can a: 


requires no addition agents and offers 
unusual simplicity of control. 

Total its outstanding advantages. 
Consider what they can mean to you 
as an electrotyper, gravure printer, 
producer of composite copper-nickel 
coatings, or manufacturer of other 
copper-clad products that must be 
plated at fastest rate consistent with 
quality work. Then—try General’s 
Copper Fluoborate for your plating! 


. . trial samples . . . or other helpful infor- 


uct, contact General Chemical Company 


mpany, Limited 
treal. - Toronto . Vancouver 
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HERE IS GOOD NEWS FROM THE PLATING FRONT! 


Industrial Plating Solution Filters are now coming equipped with AIRWASH — the new 
cleaning device that does a thorough job in a few minutes without opening the filter. You 
will welcome this new labor saving method of cleaning filters. The Industrial AIRWASH 
Device does a complete job of removing cake and sludge from filter cloths. There is no loss 
of time before starting the new filter cycle. Industrial Filters are furnished in sizes and models 
to fit your needs. Ask for our recommendations on the proper equipment to do your job better. 
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! This modern instrument is designed to meet all requirements of latest “Salt Fog 
Testing Procedure Specifications” to determine corrosion resistance of plated, 

e coated, lacquered or painted parts. 

y Serious rejection losses on industrial finishes which must meet Army or Navy 

2 specifications are ided by syst ic tests with Industrial Salt Fog Test 

A Equipment. 


STANDARD SIZES 
No. 148" long 26” wide 36” deep No. 3—30" long 18” wide 30” deep 
No. 2—36" long 24” wide 30” deep No. 4—24" long 15” wide 30” deep 
No. 6-14" long 12” wide 12” deep 


UNDUSTRIAL FILTER & PUMP MEG. CO. 


6821-25 WEST CARROLL AVENUE CHICAGO 12, ILLINOIS 
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9 ow THROUGH ~*~) 
of outstaANDING & 
PLATING SUPPLY HOUSES 


We are justly proud of the splendid job our distributors and representatives 
are doing in servicing Promat equipment, processes and materials in their 
respective areas throughout the United States. 


Your plating supply distributor has materials to supply your every need and 
his sales and service engineers are capable to advise and council you on your 
problems. He builds his business on service. He does many jobs graciously 
and gratuitously and is quick to inform you of new products of real merit. 
Many distributors are equipped with fine laboratories for analyzing your plat- 
ing baths and demonstrating new processes. 


The Promat line now includes electro-cleaners for steel, die castings and 
aluminum; soak cleaners; pickle aids; bright dips; pre-treat for stainless steel; 
“Z” Black; Pro-Seal; concentrated electrolytes, maintenance solutions and 
addition agents for zinc and cadmium plating; the AC/DC cadmium plating 
process; Super-R and A/C copper processes; and others. 


DISTRIBUTORS 


BART-MESSING EQUIPMENT FOUNDRY SUPPLY COMPANY 
CORPORATION, INCORPORATED 2295 University Ave., St. Paul 4, Minn, 


41 Park Row, New York 7, New York 
& 
e . 
CROWN RHEOSTAT & SUPPLY CO. WILLIAM M. FOTHERINGHAM a4 
3465 North Kimball Ave., Chicago 18, IIl. 977 Niagara Street, Buffalo 13, New York 3 | 


os 
ELECTRO-PROCESSING EQUIPMENT 
& SUPPLY COMPANY W. D. MacDERMID CHEMICAL CO. 


2207 So. Grand Blvd., St. Louis 4, Missouri 81 Main Street, Bristol, Connecticut @ 


WAGNER BROTHERS 
1249 Holden Avenue, Detroit 2, Michigan 


Write today to 


PROMAT DIVISION — Poor & Company 


851 SOUTH MARKET STREET WAUKEGAN, ILLINOIS 
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POLISHING AND BUFFING 





It doesn’t take a Sherlock Holmes to 
ferret out the reason for high costs if 
hand labor had a part in the job. Here 
at Packer-Matic we came to that con- 
clusion long ago and set about design- 
ing machines that speed up porduction 
and lower costs by automatically pol- 


ishing and buffing. 


There's a 
Packer-Matic 
for all shapes, 
metals and 
finishes. Write 
=. for factory time 
{ study- send 
part and finish 
desired 


No, 4-5 
Indexing Type 
With Oscillating 
Ww Heads 




















The high efficiency, quick action, and low cost of 
PURICO Pre-Saponified WONDERBAR has been 
amply proven during its many years of faithful 
service to the metal finishing industry. It is the pat- 
ented pre-Saponified Tripoli composition that dis- 
tinguishes WONDERBAR from ordinary buffing and 
polishing compounds — and makes simple cleaning 
adequate for removing the residue left after buffing. 
Write us today for a sample order of PURICO 
WONDERBAR or ask your local PURITAN representa- 
tive for a free demonstration. 


Start with a Good Finish 


i. H. BUTCHER CO. 
tos Angeles 


W. D. FORBES 
Minneapolis 


JACOB HAY COMPANY SESSIONS-GIFFORD CO, 


Chicago MANUFACTURING COMPANY Providence 
ns WATERBURY, CONNECTICUT puppet 
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MEAKER 


FULL AUTOMATIC MACHINES 


for 
Plating - Cleaning - Processing 


FLEXIBLE, SIMPLE and STURDY 


All the disagreeable, monotonous, and 
heavy work is accomplished mechanical- 
ly. The plating room is transformed into 
a clean, orderly, and efficient department. 


Reduces production cost. Improves quality. 


THE MEAKER COMPANY 


Chicago 50, Illinois 


Detroit Distributor: 
GEORGE L. NANKERVIS Co. 
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HAT FINISH 


* 


... With 


The Fast Low-Cost Process for 
Protection Against Corrosion 
of Cadmium and Zinc Parts 


Only One Dip!...Bulk Handling! 


Unichrome Dip gives you these pro- 
duction advantages! . 


Short dipping time at room temperature. 
No racking or current. 
Quick drying by air blast or centrifuge. 
Lustrous black or olive drab finish. 
No need for analysis to maintain solution. 
Good tolerance for impurities. 
No filtering or agitating required. 
Low cost solutions. 

There are still others, too. Write to 


our nearest office outlining your pro- 
blems. 

























CHROMIUM PLATING for wear-resist- 
ing, oil-retaining and other types 
of finishes. 

‘xUNICHROME ALKALINE COPPER for 
smooth, lustrous copper plating 
in a non-cyanide bath. 

*UNICHROME STRIP for speedy 
removal of copper, chromium, 
zinc, etc., from steel and cast iron 
without etching the base. 

wANOZINC SALTS for anodic 
treatment of zinc, giving greatly 
increased corrosion-resistance. 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU U N | T é D 
*UNICHROME RACK COATINGS 


“mnoconrounos "> GL CO UD 


YrUNICHROME Clear and Pigmented INCORPORATED 


LACQUERS 
vrUCILON 


— corrosion-resistant 
coatings for protecting surfaces 


51 E. 42nd St., New York 17, 


against acids, alkalies, water, gaso- Waterbury 90, Conn. + Detroit 7, ™ 


line and various corrosive chemi- 
cals. Trade Mark Reg. U. S. Pat. Off 


Dayton 2, Ohio + Chicago 4, lilin 








tf. 4 — \ 


BAKING «= 

















0- 
. IT’S NEW...IT’S GLEAMING WHITE... 
IT’S EGYPTIAN 
on. Egyptian Baking White Enamel Is Resistant To... 
ABRASIVES + ACIDS © ALKALIS © SALT SPRAY © HUMIDITY » WATER 
IMMERSION + SOFTENING ACTION OF FATS AND OILS 
to It sprays on clean bare metal. No primer needed. 
fO- Bakes fast to a hard glossy finish. 







Write for any desired information covering your special ‘‘white finish’’ needs. 


THE EGYPTIAN manuractur~c COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Nish work 


Getting metals clean is often a tick- 
lish job, too. Yet it’s a mighty im- 
portant one—especially in these 
busy days when new metal cleaning 
problems are developing in recon- 
version work. 

That’s why so many progressive 
plants depend on Wyandotte Metal 
Cleaners. There’s one of these spe- 
cialized products to meet almost 





WYANDOTTE CHEMICALS CORPORATION ~- J.B. FORD DIVISION 
WYANDOTTE, MICHIGAN * SERVICE REPRESENTATIVES IN 88 CITIES 
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any metal-cleaning need—for clean- 
ing after machining and prior to 
plating, painting, lacquering, ano- 
dizing, spot-welding. ' 

The Wyandotte Representative is } 
ready to give you specialized help, | 
also, on your metal-cleaning prob- 
lems. It will pay you to consult . 
him—you’ll save time, labor and 


money. 


yandotte 


REG. U.S. PAT. OFF. 
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THEIR SIGNIFICANCE 


ANY prospective Sustaining Members 
are willing to subscribe to the 
A.E.S. Research Fund provided it can be 
shown that the Research Program will be 
of direct value to them. In the event that 
the listing of the projects by title, appear- 
ing elsewhere in this issue, does not con- 
vey sufficient explanation to a prospective 
Sustaining Member, the following com- 
ments are offered on their significance to 
the plating industry as a whole. 


Project No. 1 


“Stripping of Copper from Various Base 
Metals” deals with a problem that con- 
fronts all firms using copper plating. The 
objectives of the investigation are to de- 
termine how rapidly known stripping proc- 
esses function, their relative economics, the 
extent to which the base metal surface is 
etched and the surface finishing required 
after stripping before replating. 


Project No. 2 


“Determination of Impurities in Electro- 
plating Solutions’, is of importance to all 
concerns doing electroplating. The advent 
of bright plating and the demand for high 
speed plating has emphasized the impor- 
tance of maintaining impurities in plating 
baths at extremely low values. The objec- 
tive of this project is to obtain information 
on the best methods of analysis for small 
quantities of impurities in various plating 
baths. This not only involves determina- 
tion of the most rapid method but also 
the relative accuracy of available methods. 
A by-product of this investigation to date 
is the development of new methods for 
certain impurities. 

Only such methods are being studied 
which do not require prohibitively expen- 
sive apparatus or operators with skill be- 
yond that normally present in the average 
manufacturing concern. 


FEBRUARY, 1946 


Project No. 3 


“Methods for Testing Adhesion’, is of 
fundamental importance to the manufac- 
turer of any plated products which must 
meet rigid specifications. Progress in re- 
search on proper cleaning methods and 
optimum plating conditions has been re- 
stricted in the past because of lack of 
adequate tests for adhesion. Publication of 
the preliminary survey is known to have 
stimulated ait least one manufacturer to 
refine one method to the point that it can 
be used as a reliable index of the ade- 
quacy of the cleaning prior to plating. 


Project No. 4 


“Effect of Surface Finishing of Non- 
Ferrous Base Metals on Protective Value 
of Plated Coatings”, should be of interest 
to all manufacturers of non-ferrous prod- 
ucts on which plated coatings are applied 
for sales appeal or protective value. This 
investigation is expected ultimately to cov- 
er zinc base die castings and aluminum, 
magnesium and copper base alloys. 


Project No. 5 


“Effect of Impurities and Purification of 
Electroplating Solutions”, is designed to 
give much needed information to the plat- 
ing industry. The results of this investiga- 
tion will enable manufacturers to estab- 
lish more practical specifications govern- 
ing impurities and, by improving the puri- 
fication techniques, will also enable them 
to more readily meet these specifications. 


Project No. 6 


“The Nature and Effect of Porosity in 
Electrodeposits”, is of fundamental impor- 
tance in our effort to produce more corro- 
sion resistant coatings. All electrodeposits 
are porous or contain potential pores which 
develop in service and lead to ultimate 
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failure. If a non-porous coating could be 
deposited, much thinner deposits could be 
applied with an increase in productive ca- 
pacity of existing equipment, saving in 
metal costs and improvement in product 
quality. These objectives are most certain- 
ly of interest to all manufacturers of 
plated parts. 


Project No. 7 


“Methods for Testing Thickness of Elec- 
trodeposits”, is valuable where thickness 
measurements are required as a part of 
meeting specifications. Thickness is directly 
related to the quality of plated products 
and while the microscope, dropping tests 
and magnetic methods have been applied in 
such measurements, the limitations of these 
methods in their present state of develop- 
ment are not generally recognized. 

The microscope method is generally ap- 
plicable to all thicknesses. However, it is 
time consuming, requires special skill for 
reliable results, and is destructive. The 
magnetic methods are non-destructive, but 
are limited as to the thickness of the 
coating to which they can be applied, and 
their accuracy may be affected by residual 
Magnetism in steel products. 


In view of limitations as these and the 
demand for heavier plated coatings, speci- 
fied by manufacturers to improve quality, 








new methods of measuring thickness must 
be developed or existing methods improved. 


Project No. 8 


“Polarization at Electrodes in Electroplat- 
ing Processes”, is a study of a fundamental 
factor in all electroplating operations. Much 
has been published on the subject, but 
there is still much to be learned which 
would be practical benefit in both elec- 
tropolishing and electroplating process- 
es. One need only point to the oft re- 
peated statements of the directors of 
research of firms like the General Elec- 
tric Company, General Motors Corporation 
and others, as to the ultimate value of 
fundamental research, as further emphasis 
of the importance of this type of investi- 
gation to the electroplating industry. 

Elsewhere in this issue is listed the per- 
sonnel of the A.E.S. Research Committee 
and its sub-committees. A total of about 
fifty individuals is involved most of whom 
have a lifetime of experience in research 
matters. Their combined talent and experi- 
ence could not be purchased at any prac- 
tical figure. With the exception of the proj- 
ect directors and research fellows, the other 
members of the organization are contribut- 
ing their time and experience to the Pro- 
gram without compensation from Society or 
industry. 

A. K. Granam, Executive Secretary 








Sustaining Membenshit Campaign 
; | 


UR Research Program is now going 
into high gear with eight projects in 
various stages of development as shown by 
the Research Committee Report in this is- 
sue. This program was made possible 
through the creation of the A.E.S. Research 
Fund, subscribed by Society members and 
Branches as well as by industrial concerns. 
Maintenance of this fund is now very large- 
ly dependent upon Sustaining Memberships, 
each representing a minimum subscription 
of $100.00 annually. 
The Research Program includes in its 
scope both fundamental and practical prob- 
lems, the solutions of which promise to be 
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of great value to manufacturers as well as 
to individual members. The four hundred 
Sustaining Members required to insure the 
continuance of this program should be read- 
ily obtained. This only means one Sus- 
taining Member for every ten members of 
the Society. The Branch Research Chair- 
men have been advised of their quotas. 
The members are urged to sell this pro- 
gram to industrial concerns in their area 
by personal calls and all other means. 

The Finance Sub-Committee consisting 
of M. R. Caldwell, Chairman, W. E. Mo- 
line, R. Sizelove and T. A. Trumbour have 
organized the Sustaining Membership Cam- 
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paign through the Branch Societies and 
supplied the necessary information and in- 
structions. However, Branch quotas will not 
be met unless the individual members of 
the Branch Committees are fully informed 
of how to do the job and are fully sold 
on the value of the Research Program. 
Each Branch President is therefore urged 
to call a meeting of his Research Commit- 
tee to assist in organizing and conducting 
the local campaign. If further information 
or assistance -is needed, members of the 
Finance Committee should be contacted. 
Reference should also be made to the edi- 


torial on “A.E.S. Research Projects — 
Their Significance” appearing in this issue. 

A list of the Sustaining Memberships ob- 
tained by the Branches will be published 
shortly. Approximately one-third of the re- 
quired number has been obtained. Some 
Branches have nearly made their quota 
while others have shown no results to date. 

Let us renew our efforts and put the Re- 
search Program over. It is worth selling. 
Sell it through Sustaining Memberships! 


M. R. CaLpwet., Chairman 
Research Finance Sub-Committee 





Volunteer 


AVE you ever been in serious need of 

a very early issue of MonTHLY ReE- 
view or the ProceepiInGs . . . and to find it 
canvassed libraries or written a score of 
friends only to run up against a stone wall. 
Such a situation is tremendously aggravat- 
ing especially when you realize someone, 
perhaps even nearby, would be glad to 
loan you the copy if they knew of your 
need. , 

In recent years the number of instances 
of this kind have multiplied rapidly. This 
condition results from two factors. In the 
first place as our industry has expanded 
with emphasis on its special science, there 
has been a growing appreciation of the 
value of work recorded in the earlier is- 
sues of A.E.S. publications. Their reference 
demand has increased considerably. In the 
second place, existing copies are extremely 
limited because print orders in those days 
were so much smaller. 

For the benefit of all of us, as well as 
to uphold the prestige of the A.E.S. as a 
full fledged scientific society, we have the 
moral responsibility to gather existing cop- 
ies, and establish complete sets at locations 
which will provide accessibility, and there- 
fore utility, for the greatest number of 
members. 

After thoughtful consideration your Ex- 
ecutive Committee has decided the prac- 
tical answer to the problem is to provide as 
complete sets as possible for a selected li- 
brary in every city where the Society has a 
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Branch. Since most of these libraries have 

photostating service, copies of references 

can be made available at relatively low cost. 

Success of this plan depends upon co- 
operation of every number. Examine the 
list of back numbers needed, as given below 
and tells us which you can donate of Pro- 
CEEDINGS, REview, or both. 

The plan is already working. F. F. Pier- 
don, Baltimore-Washington Branch, has 
donated his 1921-1945 volumes of the 
MonTHLy Review, which with few excep- 
tions are complete. George B. Hogaboom 
has agreed to supply extra copies of his 
publications. ; 

The following back volumes of the 
MontTHiy Review are needed: 

All issues from 1913 to 1931 inclusive and 
for 1940 and 1941. 

A limited number of issues for the years 
1932 to 1939 inclusive and for 1942 and 
1943 are required. 

Annual Proceepines for all the years prior 
to 1943. 

If you can help in this worthy under- 
taking, write the Secretary’s Office, P.O. 
Box 168, Jenkintown, Pa., listing the vol- 
umes and issues you can donate. 

Shipping instructions will then be sent 
you and all postage or express charges 
will be paid by the Society. 

Let’s have your prompt and generous 
response. 

A. K. GRAHAM, Editor 
MontTHLy REVIEW 
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Who's Whe In 





CARL E. HEUSSNER 


Materials Engineer 


CHRYSLER CORPORATION 


Chairman 


A.E.S. RESEARCH COMMITTEE 


ARL states that he was born about 

September 15, 1899 on a farm in 
northern Michigan. Being a true scientist 
he does not claim to personally remember 
the exact date. 


After attending a country school and 
then the high school in Marlette, Mich., 
he enlisted in World War I. Following the 
war he attended Albion College, Univer- 
sity of Michigan and Wayne University. 
This migration was not due to football as 
one might suppose, but rather to a change 
from medicine to training better suited 
to his ultimate life’s work. 

Joining the Chrysler Corporation after 
graduation, Carl has grown with the plat- 
ing industry during a period in which rule 
of thumb practice has been supplanted by 
scientific control and electroplating has be- 
come an engineering science. He has con- 
tributed much to this advancement, through 
work within his company and through ac- 
tive participation in technical society work 
that ordinarily leave him relatively little 
time for other things. But as we shall see 
anon, with all of this heavy work load he 
still manages a little time for the pleasan- 
tries of life. 


Operating inconspicuously in most in- 
stances, he has been very active in the 
A.E.S., having served on the Research 
Committee from its beginning. He was 
responsible for reorganizing this commit- 
tee’s activity in 1945 and under his able 
leadership the A.E.S. Research Program 
has been established on a sound founda- 
tion. 
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He was one of the small group responsi- 
ble for establishing Committee B-8 on 
Electrodeposited Metallic Coatings of the 
A.S.T.M., and has been an active worker 
since its formation. 


He has been conspicuously identified 
with promotion of the use of zinc base die 
castings and improvement in their quality 
through various society committees and 
served as consultant to the War Produc- 
tion Board on these matters. 


He pioneered the development of speci- 
fications for electroplating and finishing 
processes and products. Much of the im- 
provement in the quality of plated prod- 
ucts in recent years has resulted from this 
effort. 


In his position as Materials Engineer of 
the Chrysler Corporation he has developed 
a profound knowledge of many materials 
and their applications, not directly related 
to electroplating. The Societies with which 
he has been conspicuously identified, such 
as the American Electroplaters’ Society, 
American Chemical Society, Electrochemi- 
cal Society, American Society for Testing 
Materials, Detroit Engineering Society, 
American Ceramic Society and the Elec- 
trodepositors’ Technical Society, give an 
indication of the scope of his interests and 
activities, 

On the lighter side Carl is also quite 
versatile in his extra-curricular activities. 
For example there are probably very few 
members of the Society with whom he has 
not placed a football bet on one or more 
occasions. One ventures to suggest this 
might be more profitable than the stock 
market. 

It is understood that he 1s a formidable 
opponent at pinochle. Proof of this is the 
fact that such experts as Red Wilson, 
George Nankervis and Mose Cherry have 
allowed him to play in their league for 
many years. 
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At bridge his record might not be so suc- 
cessful. The Secretary still recalls how on 
one occasion he had to mis-bid in order to 
save Carl the humiliation of losing a game 
and three-quarters of the Chrysler Cor- 
poration. Confidentially, this is probably 
the reason that he hasn’t played bridge 
with the Secretary since. 

There is also the story of a certain 
young lady in the East who beat Carl in 
a steamed clam eating contest by using 
production methods which were unknown 
to him at the time. This is an unusual cir- 
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cumstance because there are many who 
will testify that Carl’s capacity for good 
food is hard to match. 


It is also known that Carl is interested 
in hunting, but the Secretary has yet to 
receive a picture of him actually bagging a 
brace of pheasants or hurdling a split-rail 
fence. 


Needless to say Car] has made 4 host of 
friends in the Society and his personal con- 
tribution to all of its activities, serious and 
otherwise, have been very considerable. 
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QUICK AND EASY LOADING 


@ Note how cylinder is swung forward and head 
is held in position for loading. 

e@ Switch type negative contact is made auto- 
matically when cylinder is lowered into tank. 

e@ insulated negative connection through hollow 


hub of cylinder prevents interference while load- 
ing or unloading. 


SIMPLIFIED TIME-SAVING 
UNLOADING 


e Automatically placed in position for unload- 
ing, cylinder is secured by handle and ratchet 
arrangement. Load can be emptied right into tote 
basket loading trays are not necessary. 





Ye h.p. motor; 3 speeds—2, 4 or 12 r.p.m.; 
inside dimension of cylinder—10” dia.x 18”; 
capacity 8 qts., or 30 Ibs., maximum; con- 
structed with steel tank for cyanide solutions, 
or rubber lined tank for nickel solutions. 


INC. ms 


LASALCO 


>. © Serves for all jobs requiring ca- 
pacities between a small utility 
plater and regular size Richards 
Barrel Plater. 


® Just the right size for alkaline or 
acid solutions 

© Built for quick loading and 
unloading 


® Maximum flexibility for many 
jobs 


® Requires less operating effort 
than other barrel platers 


® Carefully counterbalanced for 
easy handling 


® Speeds up and increases 
production 


® Can be used for a still plating 
tank 


® Unloading trays are not 
necessary 


® Cylinder and gears made of 
hard rubber 
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Hammertone has the beauty of beaten metal but it’s smooth 


to the touch—easy to clean. This new M & W finish is easily 

applied, tough and durable, resistant to heat and moisture, 

and available in many colors. One coat hides scratches or 

small defects in metal or molded bakelite products. Give 

your product increased eye appeal with M & W Hammertone. 
Our fine research facilities and 70 years of ex- 


perience are at your service in solving any 
finishing problem. Contact any of our offices. 






PIONEERS IN PROTECTION 


1876 


MAAS &\/ WALDSTEIN COMPANY atwitssty 


1658 Carroll Ave., Chicago 12 6 Jersey St., Boston 15 1228 W Pico Blvd Los Angeles 15 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIAL PRODUCTION FINISHES 
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Silver Plating 





AIRCRAFT ENGINE BEARINGS 


by JOHN S. HART and C. E. HEUSSNER- 


URING the early days of the war the 

Chrysler Engineering Laboratories 
started a study of how to deposit heavy 
silver coatings for bearings. An inves- 
tigation was undertaken to learn how to 
produce both good adhesion and high qual- 
ity deposits. When these two goals were 
achieved, a study was made of some of the 
physical properties of the electrodeposited 
silver metal and the silver to steel bond as 
affected by annealing. Some very interest- 
ing results haye -been obtained. 


ADHESION OF SILVER TO STEEL 


This work fell naturally into several. dif- 
ferent phases. The first of these was to de- 
velop a. method of obtaining consistently 
perfect adhesion. By this is meant that 
the silver to steel bond. must always be 
stronger than the tensilé strength of the 
silver metal. The problem of obtaining ad- 
hesion was approached in two ways: with 
silver direct on steel, and with an inter- 
mediate strike layér of another metal. 


Silver Direct on Steel 


The initial experiments were carried out 
by applying silver strike deposits directly 
to the steel and following them with the 
normal deposits. The adhesion obtained in 
this manner was good, but not perfect. It 
was found that the deposits would separate 
from the base metal at a tensile load of 
about 20,000 psi. Two bearings which were 
plated by this technique gave good service 
in engine tests, but it was thought that a 
better process could be worked out which 
would be easier to control, and which 
would give more consistent results. 


Intermediate Coatings 


Both copper and nickel were tried as an 
intermediate layer between the silver de- 
posit and the steel. The use of the copper 
was found to result in the formation of a 
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diffusion alloy of silver and copper which 
is known to be brittle. For this reason lit- 
tle work was carried out on this process. 
The remaining effort was put on the use 
of a nickel strike whereby perfect adhe- 
sion was obtained. It should be noted that 
the adhesion was stronger than the silver 
deposits both in the plated condition and 
after annealing at 950°F for one hour. 
At no time was poor adhesion noticed be- 
fore the annealing operation. Tests showed 
the bond strength to be in excess of 50,000 
psi before annealing, 35,000 afterwards. 


Methods of Test 


It is in order here to say a word about 
the method of testing adhesion used in this 
work. The test was a minature adaptation 
of the Ollard test. The samples were % 
inch in diameter and had a wall thickness 
of .010 inch. Because of this thin wall the 
minimum thickness of deposits required for 
satisfactory testing was only .020 inch 
which greatly reduced the time ‘of plating 
test specimens. With high quality deposits 
and perfect adhesion the tests on these spe- 
cimens resulted in a ductile fracture of 
the silver, leaving the bond intact. When 
the bond was weaker than the silver de- 
posit, the separation came at the silver to 
nickel or silver to steel interface. It is 
not known how strong the bond can be be- 
cause the silver fails before the maximum 
bond strength is reached. 


Cleaning and Plating Cycle 


The use of a nickel strike resulted in 
such high bond strength that it became 
necessary to give more attention to the 
preparation of the steel. It was found that 
with ordinary methods of cleaning and 
etching the bond would fail due to an ac- 
tual separation between the surface layer of 


‘the steel and the natural crystalline steel 


metal. In order to remove this layer, and 
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also to provide a smoother base for the 
silver deposit, the surface was given an 
anodic sulfuric acid etch. The treatment 
eliminated the previous trouble, but in- 
troduced another. It was now found that 
occasionally the bond failed at the nickel to 
steel interface. It was thought that this 
might be due to passivity of the steel fol- 
lowing the anodic etch. For this reason the 
steel was cleaned following the anodic 
etch, and then activated by dipping in hot 
muriatic acid. This procedure resulted in 
consistently perfect adhesion. 


It will be noted that two silver strikes 
are used in this procedure. Under ideal 
conditions the second strike is unnecessary, 
as perfect results can be obtained without 
it. The extra strike was used as a safety 
factor in plant operation. When the thin 
deposit from the first strike is allowed to 
stand in air or in solution without cur- 
rent for a few seconds, it dissolves in the 
excess or free cyanide present. With rapid 
operation the work can be transferred 
from the strike to the plating bath before 
the silver strike plate dissolves. However, 
in actual plant operation it worked more 
satisfactorily to have the double strike. 

The following cycle is used to obtain 
perfect adhesion of silver to steel: 

1. Degrease in trichlorethylene vapors 
2. Anodic clean in any good anodic steel 

cleaner or in the following solution: 
Sodium carbonate (Na,CO,) 6 oz/gal 
Sodium hydroxide (NaOH) 4 ” 
Tri-sodium phosphate 


(NagPO,) Tt a 
Tetra-sodium pyrophosphate 

(Na,P,0,) 09 ” 
Temperature 180-200°F 
Time : 30 sec 


100 asf 
3. Rinse in warm water (120°F) 
4. Anodic sulfuric acid etch: 
Sulfuric acid (H,SO,) 
18 N (50% by vol.) 


Current density 


Temperature 75°F 
Time 20 sec 
Potential 6 volt 


Lead cathodes 
. Cold water rinse 
. Anodic clean as in step 2 
Warm water rinse (120°F) 
. Muriatic acid dip: 
Muriatic acid (HCl) 
1.2 N (10% by vol.) 
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10. 


21. 
12. 


13. 


14. 


Temperature 180°F 
Time 10 sec 
. Cold water rinse 


Nickel strike: 
Nickel chloride (NiCl,.6H,O) 
32 oz/gal 

Hydrochloric acid (HCl) 0.75 N 
Temperature 75°F 
Time 1-2 min 
Current density 150 ast 
Filtered constantly through 

activated carbon 
Bagged nickel anodes 
Cold water rinse 
Silver strike No. 1: 
Silver cyanide (AgCN) 0.133 oz/gal 


Potassium cyanide (KCN) 6.0 m 


Potassium carbonate 4.0 “4 
Temperature 15°F 
Time 20 sec 


Current density 30 asf 
Filtered constantly through 
activated carbon 


Steel anodes 


Silver strike No. 2 (no rinse 

between strikes Nos. 1 and 2): 

Silver cyanide (AgCN) 0.67 oz/gal 
Potassium cyanide (KCN) 2.0 "7 
Potassium carbonate 


(K,CO3) 4.0 5 
Temperature 75°F 
Time 60 sec 
Current density 4 asf 


Filtered constantly through ac- 

tivated carbon 
Steel anodes 
Silver plate (no rinse between 

strike No. 2 and plating) : 
Silver cyanide (AgCN) 14.0 oz/gal 
Potassium cyanide (KCN) 15.0 ” 
Potassium carbonate 


(K,CO,) 7S 
Potassium hydroxide (KOH), 

minimum 40 ” 
Brightener 0.02 cc/gal 


added every 15 min 
Anti-pit agent — Hydrogen 


peroxide (H,O,) 0.2 cc/gal 
added every 30 min 
Temperature 110-130°F 
Current density 60-150 asf 


Constant filtration through pa- 
per. No carbon or filter aids 
used 

Strong agitation 


Tank material . glass 
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Heavy Silver Plating at High 
Rates of Deposition 


The silver plating operation was _per- 
formed in tempered glass tanks which had 
no protective shell around them. Glass was 
used as the tank material because labora- 
tory tests showed it to provide cleaner and 
less contaminating operation than any 
other material. This was essential for pro- 
ducing high quality deposits without costly 
and time consuming purifications. 

Of the various brighteners used an am- 
monium thiosulfate base material was most 
effective. In general, at a constant tem- 
perature, increasing amounts of brightener 
require higher current densities. 


The three variables, brightener concen- 
tration, temperature, and current density 
are inseparably tied together. One cannot 
be changed without changing one or both 
of the others if the quality of deposits is 
to remain the same. The following instruc- 
tions will show how they affect the de- 
posits. With too much brightener, too low 
a current density, or too high a tempera- 
ture, the edges of the work will be smooth 
and bright, but the center or recesses will 
be white and coarsely crystalline. Con- 
versely, with too little brightener, too low 
a temperature, or too high a current den- 
sity, the work will be smooth and bright 
in the center or recesses, and burned on 
the projections. The highest current densi- 
ties may be used at high temperatures, but 
the broadest bright range is found at the 
low temperatures. ; 


The bath was operated at 120°F for 
plating most work of simple shapes because 
high current densities could be used. How- 
ever, when the work was of such shape 
that higher throwing power or a wider 
bright range were required, the tempera- 
ture was reduced to 100°F or 110°F. This 
gave much better results, but required a 
lower current density. 


Pitting 


During the development work on the 
plating bath one of the most difficult 
problems to overcome was gas pitting. 
When it existed it could not be removed 
with batch or continuous ,treatment with 
activated carbon. Various wetting’ agents 
were tried, some of which temporarily 
alleviated the condition. However, with 
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these the bath had a short life. Soon the 
deposits became’ beady and were unsatis- 
factory, and activated carbon purification 
would not remove this condition. Conse- 
quently the use of wetting agents was dis- 
continued. Later it was found that the use 
of small additions of hydrogen peroxide 
would temporarily remove the pitting con- 
dition. It was a short step from there to 
the making of periodic additions of perox- 
ide as a preventative. More or less can be 
used as conditions demand; enough is used 
to ensure freedom from pitting. 


Cleanliness 


In order to produce smooth plate the 
bath was kept as clean as possible. This 
was accomplished in three ways. First, 
the room was kept as clean as _ possible. 
It was sealed off from the rest of the plant 
by fastening all windows shut, installing 
airlock double doors, passing the inlet air 
through a precipitation unit to remove all 
suspended matter, and keeping the room 
under slight pressure at all times which 
prevented dirty air from being sucked in. 
Second, the bath was filtered constantly 
night and day at a rate of three times per 
hour through two filters in series. These 
units were constructed of stainless steel, 
and the filtering medium was a double 
thickness of paper. It was necessary to wet 
the paper before the filter was assembled 
to prevent breakage caused by contraction 
after the filter was set up. Third, was the 
problem of keeping the anode sludge out 
of the bath. This last was accomplished 
by separating the anode compartments 
from the plating compartment with multi- 
pore rubber diaphragms from U. S. Rubber 
Co. Located beneath the anodes was a suc- 
tion manifold which fed the filter pumps. 
It produced a constant flow of solution 
from the plating compartment through the 
multipore diaphragm into the anode com- 
partment, thence to the filter and finally 
back to the plating compartment. This sys- 
tem was very successful and kept the de- 
gree of nodulation at near zero. 


Agitation 


Agitation was produced by a separate 
pumping system which forced the bath past 
the work at a velocity of two to five feet 
per second. This was accomplished by us- 
ing a large centrifugal pump connected to a 
double pipe manifold located on the bottom 
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and running the length of the tank. The 
pipes had small holes drilled from the 
top. The center lines of the pipes were 3 
inches apart, and the holes were also 3 
inches apart. This arrangement caused the 
solution to rise on either side of the rack 
of work which hung in the middle. In order 
to further increase the agitation and to 
average out the jet effect of the manifold 
holes, the cathode rod was moved a dis- 
tance of 6 inches, 10 strokes per minute. 
The result was strong, smooth, uniform 
agitation which made possible the use of 
high current densities. 


PROPERTIES OF THE DEPOSITS 


Owing to the lack of published data on 
some of the physical characteristics of 
plated silver on steel, an investigation was 
undertaken to evaluate them. It was desired 
to learn the following: 

l. Tensile strength variation with anneal- 
ing in oxidizing and reducing atmos- 
pheres. 

2. Hardness variation with annealing in 
oxidizing and reducing atmospheres. 

3. Bond strength variation due to anneal- 
ing in oxidizing and reducing atmos- 
pheres. 

4. Effect of diffusing lead into copper. 

5. Effect of annealing on fatigue strength. 
These properties were studied and the 

results are given below: 


Tensile Strength 


It was found that with good quality 
bright silver deposits the tensile strength 
was about 48,000 psi. As they were an- 
nealed at higher and higher temperatures 
the tensile strength fell off. This effect was 
most pronounced below 400°F. Both oxidiz- 
ing and reducing atmospheres were used 
for annealing the deposits. There was lit- 
tle differenc> between their effects at low 
temperatures, but at temperatures above 
1200°F the silver annealed in air fell off 
in strength. The results are given in Table 
I and Fig. 1 and 2. The curves were quite 
normal, and were what would be expected 
for plated material except for the effect of 
air annealing at high temperatures. | 


Hardness 


The hardness of the deposits was prac- 
tically the same for both reducing and oxid- 
izing atmospheres. Any difference between 
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TABLE I 
EFFECT OF ANNEALING ON TEN- 
SILE STRENGTH OF ELECTRO- 
DEPOSITED SILVER 
Annealing Time 1 Hour 
Atmosphere as Indicated 
Temperature 





Tensile Strength, psi 
Cracked Hydrogen 





F° Air Gas 
As plated 48,000 48,000 48,000 
400 —_—. 28,600 
400 a 27,600 
800 26,300 23,000 24,400 
800 23,750 23,100 24,200 
900 25,100 23,150 25,800 
900 25,000 23,300 —-25,800 
1000 24,800 22,700 _—-22,500 
1000 21,500 22,600 22,600 
1100 22,100 22,300 ~—-23,100 
1100 22,800 19,950 23,500 
1200 22,700 17,050 22,900 
1200 22.750 19,800 20,400 
1400 8,000 19,950 16,450 
1400 9,200 18,300 16,650 
1600 _.. 20,600 19,050 
1600 _. 20,200 + —:19,750 
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Fig. 1. Effect of Annealing in Air on 
Tensile Strength of Silver Deposit. An- 
nealing Time 1 Hour. 
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Fig. 2. Effect of Annealing in Hydrogen 


on Tensile Strength of Silver Deposit. 
Annealing Time 1 Hour. 
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TABLE II 


EFFECT OF ANNEALING ON HARD- 
NESS OF ELECTRODEPOSITED 
SILVER 


Annealing Time 1 Hour 
Atmosphere as Indicated 








Temperature Hardness, Rockwell 15W 
Cracked Hydrogen 
i J Air Gas 
As plated 88 88 88 
400 71.0 a 76.5 
400 74.4 es 77.4 
800 62.0 53.6 66.0 
800 61.7 59.1 68.1 
900 58.8 49.5 61.7 
900 63.4 54.9 66.6 
1000 60.5 49.0 53.6 
1000 50.4 51.0 56.0 
1100 55.4 44.8 55.95 
1100 53.3 53.6 54.4 
1200 45.8 41.7 52.6 
1200 50.8 45.0 53.7 
1400 42.5 38.5 38.6 
1400 42.4 41.4 40.1 
1600 =a 39.4 40.0 
1600 as 47.5 42.6 





0 20 400 
ANNEAUNG “TEMPERATURE, “F 


Fig. 3. Effect of Annealing in Air on 
Hardness of Silver Deposit. Annealing 
Time 1 Hour. 
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Fig. 4. Effect of Annealing in: Hydrogen 


on Hardness of Silver Deposit. Anneal- 
ing Time 1 Hour. 
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them fell within the limits of experimental 
error. The data obtained is found in Table 
II and Fig. 3 and 4. The curve is prac- 
tically a straight line, showing a uniform 
falling off in hardness as the annealing 
temperature was raised. 


Bond Strength 


The bond strength comparison in Table 
III shows an interesting difference between 
annealing in the two atmospheres. The 
pieces annealed in the reducing atmos- 


TABLE III 


EFFECT OF ANNEALING ON AD- 
HESION OF ELECTRODEPOSITED 
SILVER TO NICKEL STRUCK 
STEEL 


Annealing Time 1 Hour 
Atmosphere as Indicated 


Types of failures indicated by 
superior figures 


1 Ductile Tensile Fracture of Silver 

2 Shear Failure of Silver 

3 Crystalline Tensile Fracture of Silver 

4 Crystalline fracture of Silver Adjacent 
to Steel 

5 Bond separation 








Temperature Stress on Bond Area, psi 
ia Air Cracked Hydrogen 
Gas 

200 36,0007 = 43,7002 
200 Sze Le 31,7202 
400 21,3002 cua eae 16,1002 
400 yi 29,7502 
600 | 37,2001 
600 36,000? > 2 29,6002 
800 23,5002 30,3002 22,4502 
800 41,2008 32,1001 35,4001 
900 33,7402 22,0002 32,8002 
900 35,2004 32,9402 32,5002 
1000 42,0003 38,4001 22,1002 
1000 26,500 29,2002 16,2602 
1100 18,1504 35,2001 32,8002 
1100 18,7405 31,7201 22,0002 
oe oS 5 26,7002 25,0902 
1200 5 34,5002 28,4001 
pee es ees 5 30,2502 34,0802 
ee. es 5 29,3502 32,400? 
1400 9,5004 27,8002 17,4802 
1400 13,0004 21,1002 31,5502 
1600 14,8805 34,5002 17,1002 


28,0502 24,1002 
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phere exhibit a bond strength greater than 
the strength of the silver even after an- 
nealing for an hour at 1600°F. No bond 
failures were found throughout the entire 
range of annealing temperatures. The sil- 
ver fracture showed a ductile tensile sep- 
aration. However, the samples annealed in 
air are quite different at 900°F and above. 
The bond strength falls off to zero in many 
cases, and the fracture occurred in a 
peculiar manner. The bond broke in such 
a way that the base metal was partially 
covered. with crystalline silver. Photomi- 
crographs show the reason for this. The 
air annealing permitted oxygen to diffuse 
into the deposits where it collected pre- 
sumably as oxides near the bond. This in- 
terfered with the recrystallization and made 
for the discontinuous weak structure, shown 
in Fig. 5. X-ray diffraction studies con- 








Fig. 5. Oxide Formation near Silver to 

Steel Interface after Annealing of Silver 

Plated Steel in Air at or above 900°F. 
Photo micrograph X150. 


firmed the presence of oxides in the de- 
posits. For this reason all bearings were 
diffused in a hydrogen atmosphere. 


Diffusion of Lead 


Other investigations were made to see if 
satisfactory bearings could be produced by 
diffusing a small amount of lead into the 
surface of a silver bearing. It was hoped 
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that such a process would produce a bear- 
ing which would suffer less from chemical 
corrosion, erosion and seizure. Lead was 
deposited on the silver surfaces to various 
thicknesses between .00005 and .0005 inch. 
The samples were then annealed in hydro- 
gen at various temperatures between 570° 
and 1100°F. The results are most inter- 
esting. They show that the lead penetrates 
along the grain boundaries of the silver 
to steel interface and accumulates there. 
The samples annealed at the higher tem- 
perature show no bond strength at all. 
Photomicrographs such as the one shown 
in Fig. 6 were made which prove the 
presence of lead at the interface. The re- 
sults led to the question of whether or not 
bond failures found in bearings after use 
might be caused by lead diffusion. Conse- 
quently two bearings were examined. One 
had been operated for a long time with- 





Fig. 6. Penetration of Lead in Grain 
Boundaries and along Silver to Steel In- 
terface after Annealing of Silver Plated 
Steel with Lead Top Coating in Hydrogen 
at 1100°F. Photomicrograph X150. 
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Fig. 7. Lead-Indium Coated Silver Bear- 

ing after Several Hundred Hours Opera- 

tion without Failure. Light Area at Sur- 
face Is Lead. Microradiograph X150. 





Fig. 8 Penetration of Lead in Silver 

Grain Boundaries of Failed Lead-Indium 

Coated Silver Bearing. Photomicrograph 
X150. 
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out failure, while the other had failed by 
“wiping”. Microradiographs, Fig. 7, were 
made of the first bearing which show that 
the lead was diffusing into the silver, but 
it had not reached anywhere near the bond. 
There is no danger of a bond failure due 
to this amount of diffusion. The photo- 
micrographs of the failed bearing in Fig. 
8 and 9 show that some lead had pene- 
trated to .the silver-steel interface. It is 
not known whether the bond failed because 
of the lead or for other reasons, but it was 
shown that under conditions producing 
high temperatures in a bearing, lead will 
penetrate to the interface. Because of these 
findings no bearings were prepared for en- 
gine test with diffused lead on the surface. 


Fatigue Resistance 


The last property investigated was the 
fatigue resistance of silver plated bearings 


Fig. 9. Penetration of Lead along Silver 
to Steel Interface of Failed Lead-Indium 
Coated Silver Bearing. Photomicrograph 
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Fig. 10. Silver Plated Steel Bearing Shells after Fatigue Testing in Oil Bath of 
300°F. Zyglo Pictures X1.5 reduced to X0.8. : : 
(a) Silver Struck Specimen Heat Treated for 1 hr. at 1200°F. Deflection: 0.040 in 


for 4 hr., 0.050 in. for 4 hr. 


(b) Nickel deren Specimen Heat Treated for 1 hr. at 1000°F. Deflection: 0.050 in. 


for 


(c) Silver Struck Specimen Heat Treated for 1 hr. at 1200°F. Deflection: 0.050 in. 


for 


(d) Nickel Struck Specimen as Plated. Deflection: 0.050 in. for 10 hr. y 
(e) Silver Struck Specimen Heat Treated for 1 hr. at 1000°F. Deflection: 0.050 in. 


for 4 hr. 


as affected by annealing. For this work 
steel automotive bearings were plated with 
.015 inch of silver and machined so that 
.010 inch remained. These shells were an- 
nealed through a range of temperatures and 
then fatigue tested by flexing the shell dia- 
metrically .010 inch in compression, allow- 
ing it to come back to the neutral posi- 
tion, and repeating. The test was carried 
out in an oil bath at 300°F. The results 
pictured in Fig. 10 show that the higher 
the annealing temperature, the lower is the 
fatigue resistance. There was considerable 
opposition to testing in operation a bear- 
ing which had not been annealed because 
of the possibility of *breaking much ex- 
pensive equipment, should it fail. However, 
one such bearing was plated and run in a 
test aircraft engine. The performance was 
excellent up to the time an oil line broke, 
causing the bearing to fail for lack of oil. 


PLATING TO FINISH DIMENSIONS 


One of the long range aims in this work 
was to plate bearings to finish dimensions, 
thus reducing the cost. This was accom- 
plished in the laboratory, but was not at- 
tempted on a production basis. Certain 
bearings were plated to a thickness of 
.005 inch with perfect smoothness, and 
with sufficient accuracy to eliminate final 
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machining. To do this special masks and 
shields were required, and sometimes spe- 
cial anodes. THis is a challenging field 
wide open to the plating engineer. 
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{ for producing black oxidized fin- 
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proof in operation.- Does not de- 
teriorate in stock. Gives chemical 
control of oxidizing solution. 


(ALWAYS SHIPPED ON APPROVAL) 


Sample FREE 
Guaranteed 
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Greensburg, Pa. 
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: are many polishing and buffing compounds and other stub- 
born dirts which are not adequately removed by alkaline cleaners, 
and which resist the precleaning action of cleaners which are 
ordinarily very satisfactory. 

In the past few months it has been found that a precleaning treat- 





ment with Magnus 755 is capable of removing a wide variety of et 

these stubborn dirts which have resisted all other cleaning methods. A 
Magnus 755 was originally developed for removing carbonized oil 

from the engines of fighting planes of the Army Air Forces. It is a v6 

unique, fast acting emulsion-solvent cleaner that penetrates and fit 

softens the most stubborn dirt deposits, which are then easily es 

removed with water under pressure. ™ 
If you are having trouble with resistant dirts, making it impossible pe 


to get uniform plating results, it will pay you to investigate the 
possibilities of Magnus 755 used as a precleaner prior to final alkaline 
cleaning before plating. to 
Let us have an outline of your 
problem. Better still, send us 


samples for test in our laboratory 
. and recommendations, 


MAGNUS CHEMICAL COMPANY 
Oe 


Cleaners - Machines F, 
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Polishing Tubes at#H#GH SPEED , 


Another MANDERSCHEID Development 
of incalculable benefit to metal polishers 







fest 


TuBe Po.sHING 
MACHINE 


The rubber rollers hold the tube against the polishing wheel 
with uniform pressure. As the tube rotates, it automatically 
feeds slowly across the polishing wheel. The rate of feed is 
easily and accurately adjustable to suit the job. 





Five times greater production without the usual spiral jf 
effect which is so prevalent when tubing is polished by hand. Other Accessories 
These are the results users are getting with Presto Semi- by MANDERSCHEID 


Automatic Tube Polishing Machines. that effect big savings for 
Presto Polishing Machines are completely portable and 


adjustable for use with any polishing lathe. You merely METAL POLISHERS 


push the machine up to the wheel—adjust for height and to 


fit the tube—insert the tube—and you are ready to do a Presto Polishing Wheel Bushings 


marvelously uniform polishing job at high speed. Total set- 


up time is less than five minutes. Modern Wheel Rakes 
What’s more, when the tube polishing job is finished, the Jift Balancing eigh 

polishing lathe is not tied up. You merely set the Presto iffy a Weignts 

Polishing Machine aside, ready for use with any lathe in Presto Ways 

your plant when you need it. for Polishing Wheels 
Durably built and priced so reasonably you can’t afford 


to be without it. 


Send for MANDERSCHEID Bul. 102 
Ask your jobber or write for particulars. 


on Polishing Room Accessories 


ze MAN DERSCHEID Zz. 


810 Fulton St., Chicago 7, Illinois | 
Serving the Metal Finishing Trade over 35 Years. 
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PLATING RACK COATINGS 





dy L. A. CRITCHFIELD 
District Manager 
United Chromium, Inc. 
Dayton, Ohio 


PURPOSE OF RACK COATINGS 


HE prime purpose of a rack coating 

is to prevent current from going di- 
rectly to the rack surfaces. However, there 
are several other equally important ad- 
vantages to be gained. Valuable plating 
metal is conserved both by avoiding need- 
less plating onto the rack itself and by 
minimizing drag-out of metal-containing 
solution. It is surprising how much more 
solution is carried by a rack which is 
heavily plated to the point of roughness 
and treeing than by one which is insulated 
and free from roughness. With the costly 
high concentration baths of today, this 
solution loss can be important. Further- 
more, drag-out of solution is a hazard with 
respect to drag-in of contaminants into the 
plating solutions. 

It is obvious that if the current is con- 
fined to the work being plated and not di- 
verted to bare rack members it is easier 
to cover recessed articles. Many times this 
factor has made it possible to achieve cov- 
erage otherwise impossible or to permit 
the use of a rack of simple design instead 
of a composite rack. 

Conservation of current by rack insula- 
tion is important from several standpoints. 
It is not unusual for uncoated racks, par- 
ticularly after roughness has developed, to 
consume a third or more of the current. 
The power to generate this wasted current 
costs just as much per kilowatt-hour as 
the power doing useful work. Where cur- 
rent capacity governs output, production 
may be increased appreciably by the sub- 
stitution of coated for uncoated racks. The 
higher current densities or more pieces per 
tank possible when every ampere is put to 
work, means more production. 

A further saving which results from 
the use of rack coating may be lowered 
rack maintenance expense. Minor repairs 
are certainly less costly than replacement 
of complete racks. 
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REQUIREMENTS OF A RACK 
COATING 


A most important requirement of a rack 
coating is chemical inertness, since this 
is necessary for long life and good service. 
Plating cycles make use of many types of 
chemicals, from concentrated acids to 
strong alkalies and from reducing agents 
to powerful oxidizers. It is not very dif- 
ficult to specify a material which will re- 
sist only muriatic acid, or sulphuric acid, 
or caustic soda, or the cyanides, or chromic 
acid, or nickel salts, or any one or some 
combinations of the many chemicals used 
by platers. It does, however, require thor- 
ough knowledge of the properties of coat- 
ing components and skillful selection and 
integration of such components to design 
a coating resistant to all of these chemi- 
cals under actual conditions of use with 
cathodic and anodic potentials and at high 
and low temperatures. Even resistance to 
water must be considered since, if a coat- 
ing absorbs water to any extent, its elec- 
trical resistance drops and trouble starts. 


The inertness of the coating to chemical 
action must also be considered with respect 
to contamination of the plating solutions. 
Most plating baths are sensitive to impuri- 
ties. Hence, it is of no little importance 
that rack coatings be designed to avoid pos- 
sible contamination from the coating it- 
self. Resins, solvents, plasticizers, and other 
coating components must all be examined 
critically in this respect. 

While chemical resistance is a very im- 
portant requirement, it is not sufficient by 
itself. The physical properties of the coat- 
ing also require consideration. The coat- 
ing must be tough and strong. A tough, 
wear resistant coating is required to with- 
stand even the normal mechanical abuse 
to which most racks are subjected. The 
coating must be flexible and remain so in 
order to stand up on spring contacts. In 
passing from boiling cleaners into cold 
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rinses and trom cold ‘solutions into hot, 
plating racks encounter temperature 
changes of as much as 150°F. Hence the 
coating must also possess resistance to 
thermal shock. Naturally, a rack coating 
must be a good electrical. insulator, and 
it must retain this property under the con- 
ditions of service throughout its life. 

A very important consideration in the 
design of a rack coating is the method of 
application and repair. The coating ma- 
terial must be such that it can be applied 
readily by the user, and must lend itself to 
easy repair, should the coating become 
damaged. 

TYPES OF RACK COATINGS 
Plastic Tapes 


Plastic tapes are very convenient for 
the insulation of racks of simple design and 
can be made of materials which have high 
chemical resistance. Tapes are difficult to 
apply to racks having multiple cross arms, 
without the formation of air pockets which 
develop into blisters when the rack is 
placed in hot solutions. 

Plastic tapes have the virtue of quick 
application. When the proper technique of 
application ‘is carefully used, they give ex- 
cellent service. Most tapes give improved 
results when they are subsequently coat- 
ed with ja properly formulated liquid seal- 
er. It is usually applied by brushing, but 
dipping is used also. The sealer acts as a 
cement and may, by partly dissolving the 
tape, cause it to become a heavy homo- 
geneous coating. 

Waxes 

Hot dipping in wax-like materials pro- 
vides an excellent coating for temporary 
racks. Materials of this sort are available 
with melting points far above the tempera- 
tures encountered in any plating cycle, and 
hence the coated racks may be sent through 
hot alkaline cleaners without harm to the 
coating. The chemical resistance of some 
of these materials is excellent, a few being 
completely resistant to all solutions used 
by the plater. Some others stand up well 
enough for temporary use but introduce 
the danger of solution contamination. 

Waxes also have the advantage of very 
quick application. The coating may be built 
up to any desired thickness by repeated 
dipping. The contact points.:are readily 


_bared by trimming or by the use of mask- 


ing tape. 
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The physical properties of most waxes 
leave something to be desired. Wax coated 
racks must be handled carefully to prevent 
damage to the coating. A hard wax is apt 
to crack and peel, and a highly plasticized 
wax is too easily marred. If, however, the 
coating is damaged it generally can be re- 
paired quickly and easily. 

The wax compounds are best melted in 
electrically heated, thermostatically con- 
trolled melting pots. Gas fired pots should 
not be used because of the fire and ex- 
plosion. hazard. Where the plating cycle . 
is such that high temperatures are not 
encountered, low melting point waxes are 
available which can be melted in water 
jacketed pots. 


Ventilation of the wax melting pot is 
recommended. Some waxes are toxic and 
ventilation must be used to save workers 
from breathing the fumes (a bad thing 
with any wax), and to prevent condensa- 
tion of the fumes on the skin, a possible 
source of dermatitis. 


Rubber Coating 


Rubber covered racks have‘ been in use 
for many years and were among the first 
coated racks. They have given quite satis- 
factory service in some plating cycles. 


The rubber covering is generally ap- 
plied either by cementing rubber sheeting 
to the rack members, or by anaphoresis, 
the anode process’ whereby the rubber is 
electrochemically: deposited onto the rack 
from a latex solution. In either case the 
rubber is usually vulcanized. 

Entirely aside from the fact that special 
equipment, not generally available to the 
plating shop, is required to apply rubber 
coverings, its more extended use has been 
handicapped by lack of sufficient chemical 
resistance. Elevated solution temperatures 
or highly oxidizing chemicals such as 
chromium plating solutions, cause rapid 
detérioration of rubber. The result is ob- 
jectionable contamination of the bath, 
shortened coating life, loss of insulating 
properties, heavy carry over of solutions, 
and generally unsatisfactory performance. 

From the standpoint of resistance to me- 
chanical abuse, rubber covered racks have 
given excellent service. However, when. re- 
pairs are necessary through accidental dam- 
age, complete recoating is probably the 
most economical treatment. 
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Synthetic Resin Coatings 


Coatings made from synthetic resins dis- 
solved in proper solvents are probably the 
most popular type of permanent rack coat- 
ings. Hence they deserve to be treated in 
considerable detail and their application 
and use fully considered. 


Synthetic resin materials can be formu- 
lated to meet the requirements of good 
rack coatings as previously indicated. Two 
types are used. One is an “envelope” type 
designed to form a film which shrinks 
upon air drying to form a tight sheath 
about the rack members. The other is an 
“adherent” type which clings tenaciously 
to the surface upon which it is applied. 
Both of these types can be formulated to 
give coatings which are tough, resilient, 
and flexible so that they will withstand 
handling and mechanical abuse, and which 
at the same time are resistant to plating 
chemicals without solution contamination. 


The envelope type coating has been used 
very successfully in many plating cycles 
but does not give as good results as the 
adherent type when taken through severe 
plating cycles and on aluminum anodizing 
racks. The adherent type usually is at its 
best when force dried, for which only 
moderate temperatures are necessary. 


The synthetic resin coatings have the 
advantage of ease of application and main- 
tenance. They can be applied in the user’s 
own plant without special equipment; they 
can be easily trimmed to bare the contacts; 
they can be readily patched in event of 
damage or change of rack design; and they 
can be readily removed when recoating is 
desirable or major repairs must be made. 


Synthetic resin coatings are applied by 
dipping, spraying or brushing. Dipping has 
proved to be most satisfactory to the many 
users of this kind of rack coating. A suit- 
able thickness of film can be conveniently 
built up with the least number of opera- 
tions. A minimum amount of equipment is 
required, because the material can be sup- 
plied in open-end drums, which are suitable 
for use as dipping containers. If a special 
dip tank is desired, it can be easily fabri- 
cated to required dimensions. The dipping 
tank should be made of terne plate if ob- 
tainable, or of black iron. Galvanized sheet 
should not be used because the zinc may 
cause jelling of the coating material. 
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Spraying should not: be considered for 
most racks, because the small cross-section- 
al dimensions result in wasteful overspray 
with an unavoidable loss of much of the 
coating material. Also, since it is neces- 
sary to add a large percentage of thinner 
to reduce the coating to spraying viscosity, 
only a very thin film is produced and it 
is necessary to spray many times to build 
up sufficient coating thickness. Hence, 
the time and labor required usually ex- 
ceeds that for dipping. Sometimes, for heavy 
racks having large surfaces or cumbersome 
shapes, spraying may. be necessary. 

Brushing, too, is generally to be avoided, 
because the coating materials do not flow 
very well. Also, in applying multiple coats, 
each fresh coat tends to soften the preced- 
ing coat to such an extent that brushing is 
doubly difficult, and brush marks, air bub- 
bles, and thin spots, especially on edges, are 
almost impossible to avoid. These all dim- 
inish the service life of the coating. 


COATING TECHNIQUE 
Preparatory Steps 


Before being coated, the racks should be 
carefully cleaned and thoroughly pickled to 
remove all fire scale. Sandblasting should 
be used when available as this will give 
distinctly improved adhesion. Many users 
like to copper plate their racks after clean- 
ing. Aluminum racks should always be 
anodized before coating. All racks must be 
completely dried before being coated. 

Before the coating material is used, it 
should be thoroughly stirred with a broad- 
blade wood or metal paddle to insure uni- 
form consistency and then checked for vis- 
cosity. If thinner is required, it should be 
added in small quantities and well mixed 
in after each addition. After stirring, the 
coating material should stand with the 
container cover in place for at least an 
hour, and longer if possible, to allow com- 
plete release of all air bubbles. 


Determination of Viscosity 


For uniform results, a viscosimeter should 
be used in adjusting the consistency of 
the material. The Zahn Cup is a conveni- 
ent instrument for this purpose. It con- 
sists of a bullet shaped metal cup of def- 
inite capacity with a calibrated orifice in 
the bottom through which the material can 
drain. Various orifice sizes are used depend- 
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ing on the material to be tested. The No. 4 
Zahn Cup is best suited for use with rack 
coating materials. 

The viscosity test is carried out simply 
by lifting out a cupful of the material and 
determination of the number of seconds re- 
quired for the contents to drain through 
the hole. The point at which the draining 
thread of material first breaks is taken as 
the end-point of the test. In practice, the 
cup is allowed to hang in the material be- 
tween tests. This makes it readily avail- 
able for checking the material at any time 
and avoids the necessity for cleaning the 
cup before each time it is used. 


Dipping Procedure 


When the racks are being dipped into 
the coating material, they should be tipped 
at various angles so that each member en- 
ter the liquid at an angle rather than with 
a horizontal surface. Before it is withdrawn, 
the rack should be shaken back and forth 
to remove any air bubbles which cling to 
it. In applying the first coat many operators 
let the rack hang in the resin solution for 
a period of time, as long as an hour, to 
permit the coating to penetrate any crev- 
ices and release all air. This, of course, can 
not be done when subsequent coats are 
applied, since the preceding coats would 
tend to redissolve. 


The rate of dipping will depend to a 
large extent on the design of the rack but 
should be consistent with conditions. If 
the dipping is too rapid a large number 
of air bubbles are formed. If the dipping is 
too slow, some of the previously applied 
coating may redissolve, resulting in thin 
coatings, especially on edges. Care should 
always be taken to avoid having air bubbles 
floating on top of the liquid. Such bubbles 
will dissipate if the dipping container is 
covered for ten or fifteen minutes. 

The rate and manner of withdrawal from 
the coating material is also governed to a 
considerable extent by the rack design and 
should be such as to give effective drain- 
age of the coating. Tipping the rack from 
side to side as it is being withdrawn from 
the tank usually assists the drainage, Fig. 
1. A still more uniform coating with a 
minimum of drippage or tears is obtained 
if the rack is inverted and turned several 
times after it has been withdrawn from 
the dipping tank. This operation permits 


Fepruary, 1946 








Fig. 1. Rack position for draining. 


partial setting of the coating with more 
uniform distribution. 

In some cases, webs are formed between 
parts of the rack on withdrawal. If a web 
is not attended to, it will thin out like a 
soap bubble until it breaks with a snap, 
producing innumerable tiny air bubbles in 
the adjacent wet coating. If the withdrawal 
of the rack is stopped for a few seconds 
when the webs first appear at the solution 
level, they will break while they are small 
and thick so that no air bubbles are formed. 
Webs which do not break of their own ac- 
cord at this stage can be broken by blow- 
ing onto them with the breath or by pierc- 
ing them with a wire or pointed stick. 
In cases where a complete web, one or 
two inches high, forms between parts which 
are open at the bottom, best results are 
obtained by withdrawing the rack more 
rapidly at this point, so that he heavy liq- 
uid at the open bottom pulls off the web 
before it has time to thin out and snap. 


Number of Coats 


The number of coats to be applied is 
largely determined by the plating cycle in- 
volved and the results expected. For alum- 
inum anodizing cycles and severe plating 
cycles, a minimim of eight coats is usual- 
ly recommended. When racks are construct- 
ed .of round stock and dipping is done 
under ideal conditions, as few as four 
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coats may prove sufficient. In any case, a 
few additional coats will always provide 
a thicker coating which will give greatly 
increased service life. 


Drying of the Coating 


Proper drying of the coating is just as 
important as proper dipping. Since the 
resins used in making the coatings are 
very inactive chemically, powerful solvents 
are necessary to bring them into solution. 
Sufficient time must be given for these sol- 
vents to evaporate if best results are to be 
obtained. 

A drying time of at least one hour should 
be allowed between coats, and a longer 
time if possible. Several advantages are 
obtained by this procedure. For instance, 
more solvent is liberated from each coat, 
whereby final drying time is -reduced and 
the tendency for the coating to redissolve 
during subsequent dipping lessened. The 
final coat should be dried as long as possi- 
ble, and never less than six hours. If .the 
rack dipping is started at the beginning 
of the day, the required number of coats 
can be applied at hourly intervals during 
the day, permitting the final coat to be 
dried overnight. When it can be arranged 
conveniently, the life of the rack can be 
extended appreciably by allowing the coat- 
ing to dry still longer, even for several 
days to a week, before the rack is used. 

Force-drying of the coating should be 
done according to the manufacturer’s rec- 
ommendations. Usually, only the first and 
last coats are force-dried. This gives a very 
adherent coating with a tough shell and a 
resilient core which make it particularly 
resistant to mechanical damage. 

The drying oven must be of such a design 
that the inflammable vapors can not come 
into contact with an open flame. Since 
temperatures over 200°F are seldom nec- 
essary, an insulated box of suitable size 
containing a steam coil makes a conveni- 
ent oven. The oven should be vented to 
the outside air, and forced air circulation 
by means of a fan should be considered. 

The rack coating department should be 
carefully planned. The room should have 
adequate area and should be well ventil- 
ated, have clean air and be of even tem- 
perature; and it should be furnished with 
suitable frames on which to hang the racks 
dusing the coating process. 
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Baring of :Contacts 


Trimming or baring of contacts should 
be done carefully. The coating should be 
cut through completely with a sharp knife 
before it is removed. Any semblance of 
tearing of the coating must be avoided, 
since it will loosen the adjacent coating 
and provide a pocket which will trap solu- 
tions and likely cause premature failure. 


Masking tape may be used to advantage 
on areas which are to be subsequently 
bared. Before the tape is removed, how- 
ever, the coating should be cut cleanly at 
the edge of the tape so that no tearing 
takes place. 


It is excellent practice always to seal 
cut edges by flowing a single coat of ma- 
terial around the cut with a small brush as 
shown in Fig. 2. This will effectively min- 


——> 
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oe 


Fig. 2. Sealing at bared contacts. 


imize any tendency for solution to creep 
under the coating. 

Where force-drying is practiced, trim- 
ming and sealing should always be done 
before the final force-drying operation. 
Trimming after force-drying is difficult. 


Repairs and Alterations 


As already indicated, an advantage of 
some synthetic resin coatings is that rack 
contacts may be altered or repaired with- 
out the necessity of the redipping of the 
entire rack. Areas bared by mechanical 
damage can be patched. 

Any loose coating should be cut away 
with a sharp knife to prevent further tear- 
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ing and loosening. Projecting nodules of 
electrodeposits should be broken off or 
otherwise removed. The rack should then 
be soaked in water to cause any plating 
salts present to dissolve, rinsed well, and 
thoroughly dried. The coating material is 
flowed onto the bare spots with a brush, 
and the patch permitted to dry for an hour. 
Additional coats should be similarly ap- 
plied to the damaged area every hour un- 
til the thickness has been brought back to 
its original value. The rack should then be 
air-dried at room temperature for 48 hours 
or, after preliminary air-drying at room 
temperature for two hours, it may be force- 
dried as described earlier. In extreme cases, 
it may be advantageous to re-dip the en- 
tire rack once or twice after the patching 
has been completed. 


When major repairs or alterations to a 


rack are required it is sometimes best to_ 


remove the coating entirely from the rack, 
and recoat after the repairs or alterations 
have been completed. While some operators 
prefer to slit the coating and remove it 
by peeling, removal may be accomplished 
with greater ease by suspending the rack 
overnight in a covered container with coat- 
ing thinner or “remover”. This should dis- 
solve the coating entirely and cleanly, 
with a minimum of labor and without dam- 
age to the rack. It is poor practice to at- 
tempt to reuse the dissolved coating be- 
cause it is probably contaminated with 
plating salts and metal particles which may 
lead to inferior results; and it might also 
ruin fresh material to which it is added. 


Any trees or rough spots should be re- 
moved by filing or grinding. The rack is 
then ready for re-coating by the normal 
ruin fresh material to which it is added. 


RACK DESIGN 


There are a number of important fac- 
tors which should be ‘taken into account 
when racks are being designed, manufac- 
tured, coated or used. Properly considered, 
they can add very appreciably to the life of 
the racks and the rack coatings. 

Aside from proper rack design as to 
number, spacing and position of the parts 
to be plated, it is necessary that each of 
the rack members have sufficient cross- 
sectional area to carry the required amount 
of current without undue heating. Too 
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light a construction besides having other 
disadvantages, will cause overheating which 
may result in a temperature high enough 
to.damage the coating. 

Whenever possible racks should be made 
of round stock. When flat sections are re- 
quired, round edge or oval section stock 
should be used. If square cornered stock 
must be employed, the sharp edge should be 
broken with a file. The slight effort ex- 
pended will pay dividends in longer rack 
life since any coating will pull thin over 
a sharp edge or corner. 

When the racks are being assembled, all 
joints should be brazed or as a second 
choice, soldered. This is important, not 
only electrically for better contact between 
members and mechanically for added 
strength, but also from a coating stand- 
point for the elimination of air entrapment. 


By the same token, care should be used 
throughout the design to exclude the possi- 
bility of air pockets which interfere with 
the coating. Screws and washers should 
be avoided whenever possible as they are 
especially difficult to coat without -the 
formation of air bubbles in the coating. 


IMPORTANT PRECAUTIONS 


Certain precautions should always be ob- 
served in the handling of rack coating ma- 
terials. When shipped during cold weather 
or stored in cold rooms, they may form 
soft, semi-solid gels. Very gradual return 
to the normal liquid state does occur when 
the temperature of the material rises to 
70°F to 90°F, but this process is slow be- 
cause of the low heat conductivity of the 
material. The restoration can be accele- 
rated by allowing the container to stand 
in warm water of about 110°F and by 
occasional stirring of the material until 
any remaining gel is completely liquified. 
Thinner should not be used for the pur- 
pose of dissolving the gel as this would 
result in too thin a coating being applied 
when the temperature becomes normal. 
Gel formation can largely be avoided by 
storage of supplies in a warm place. 

The material container should be pro- 
vided with a tight fitting lid, kept in place 
at all times when the material is net in 
use. This will prevent unwarranted evap- 
oration of solvents and greatly reduce thin- 


(Continued on page 191) 


157 





158 








FOR A FLEXIBLE PLATING POWER SUPPLY 
USE G-E RECTIFIERS... 


Equip your plating shop with G-E Copper-oxide 


Rectifiers. It’s a sure way to eliminate the expense, 
costly delays and shutdowns which so often result 


wh 


4. 


GENERAL 4 ELECTRIC 


en production needs change. 


They Help You Save Five Ways: 


G-E COPPER-OXIDE PLATING RECTIFIERS offer 

a decentralized power source that can be shifted 

easily and —_, to the exact spot required for 
peak operating efficiency. 


G-E COPPER-OXIDE PLATING RECTIFIERS can 
be arranged in parallel, series or series-parallel for 
a wide range of voltage and current requirements. 


G-E COPPER-OXIDE PLATING RECTIFIERS sup- 
ply transmission control of a-c input instead of 
resistance control in d-c output. This cuts current 
cost to the minimum. 


G-E COPPER-OXIDE PLATING RECTIFIERS are 
easy to install. They require no special foundation 
or expensive installation accessories. 


G-E COPPER-OXIDE PLATING RECTIFIERS have 
no moving parts other than a ventilating fan which 
requires occasional lubrication. Hence, mainte- 
nance costs compared with other types of plating 
power equipment are negligible. 


Investigate how 
G-E Copper-oxide 
Rectifiers can help 
you realize econo- 
mies in your plating 
and anodizing es- 
tablishments. Write 
to Section A264-106, 
a ans Mer- 

andise Dept., 
General Electric Co., 
Bridgeport, Conn. 
Ask for a copy of our 
catalog entitled, 
*“*G-E Co per-oxide 
Plating Rectifiers 
and Controls.”’ 
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URANITE 


The Production Finish 
CORROSION TESTED 


Spray with a carefully one. 
ardized salt concentration _ 
proper temperature . — 
ated in the Salt Spray Gazi ~ 
Panels coated with vari <a 
metal finishes are pe hs 
continuous action of the s . 
solution. Corrosion —— 
of a coating is accura oe! 
judged by the number vi 
hours it withstands these = 
ditions. Finishes are - d 
pared by exposure un “a 
same conditions which mn ve 
repeated exactly. borg Bh a 
gives a real measure O ¢c 


sion resistance. 


TEST NO. 1 


Said the Zapon Representative: 


“One of our customers has a 

large order for refrigerators and Ni, 
stoves to be used in a city right \ 2 

on the coast. Wants to know if <9" 
DURANITE will stand up over = — 
the years to the beating it’s zs) y 
bound to get from salt corro- 


sion. He’s really worried about it. What can I 
tell him?” 


And the Laboratory Technician answered: 


“It’s a cinch. We've anticipated salt spray action 
on DURANITE, and it’s made to withstand it. 
But that isn’t enough. We've tested it scientifi- 
cally and accurately so we know it can be de- 
pended on. The Salt Spray Test, properly con- 
ducted, is an accelerated laboratory measure of 
corrosion resistance. Such careful, scientific tests 
insure the superlative quality of DURANITE, 
the plastic base production finish. 

One of a series of advertisements showing 

tests of DURANITE. Reprints on request. 


ZAPON DIVISION 


ATLAS POWDER COMPANY 


Eastern Sales: Western Sales: 
Stamford, Conn. No. Chicago, Ill. 


SPECIALIZED PRODUCTION FINISHES 
:.Dotag “Tomorrow's Job Today! 
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Having trouble getting cotton buffs 


and polishing wheels? ‘Try fi £ yt 


ee 

\ 

Felt wheels OF buffs, properly selected as to hardness, can 
perform many operations aS well as, if not better than Cotton 
or other Polishing Wheels. ‘They hold the abrasive and their 
shape better. They produce & higher finish and expedite 
subsequent buffing. And they have exceptionally long life. 


There is no shortage of Paramount Brand FELT WHEELS. 
. Through our distributors OF direct we ca" supply wheels of 
any desired hardness, diameter, and thickness. 


Write us about your polishing wheel requirements, giving 
type and size as well as work to be performed. We feel com 
fident we have @ felt wheel that will do the required work 
satisfactorily - + ° perhaps even better than before. 


Paramount Brand FELT WHEELS 









BACON FELT COMPANY 


America’ 
: Prica’s Ol : 
Winchester AY dest Felt Manu fe t 
> -Vass. tclurers’ 


Established 1824. 
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Bright Nickel Plating 


by 


R. B. SALTONSTALL 
The Udylite Corporation, Detroit, Mich 


RIGHT nickel plating, sharply cur- 
tailed during the war, is once more a 
subject of immediate importance. The de- 
velopment and improvement of proprietary 
processes over the past ten year have 
brought bright nickel plating to its present 
acceptance by the plating industry as an 
economic necessity for successful competi- 
tion in the field of decorative plating. 


It is, therefore, opportune to review brief- 
ly the progress which has been made, and 
to point out needs for further improvement. 
In doing this, a brief historical sketch is in 
order. 


EARLY HISTORY 


Organic addition agents to nickel plating 
baths were proposed as early as 1890, but 
their purpose was to allow plating to in- 
creased thicknesses rather than to produce 
bright coatings. They functioned principal- 
ly as buffer compounds. 

In 1905, a German patent described the 
use of an organic addition agent for pro- 
ducing bright nickel deposits but, because 
it yielded only a trace of brightness, the 
process met with little success. 

The effect of cadmium in small quanti- 
ties as a brightener in nickel solutions was 
first recognized about 1912 in Birmingham, 
England. The similar effect of zinc was dis- 
covered somewhat later. It is interesting to 
note that these metals are still used for this 
purpose, either alone for karrel and still 
tank plating thin coatings for mild expo- 
sure, or with other addition agents. 

When cadmium or zinc are used alone, 
the deposits tend to be quite brittle, and 
the thickness of deposit is limited to about 
0.0003 inch. Some organic addition agents, 
when used with cadmium and zinc, act to 
overcome this brittleness and make possible 
the deposition of heavier deposits having 
more desirable mechanical properties. 
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A Review Of Progress 


Among early addition agents were col- 
loids such as gum tragacanth,.gum arabic, 
glucose and glue. They give varying de- 
grees of brightness, but their concentra- 
tions were very critical and the deposits 
generally brittle and unsound. 

The limitations described above natural- 
ly restricted the applications of bright nick- 
el plating. 

The first process which led to a commer- 
cially important development is the Schlot- 
ter process, patented in 1932. It is not the 
object of this article to give details regard- 
ing the: chemical compositions of ‘nickel 
baths or addition agents. Suffice it to say 
that modern bright nickel baths are in the 
main composed of nickel sulfate, nickel 
chloride, and boric acid, and one or more 
addition agents which act either as bright- 
eners or anti-pitting agents or both. The 
bath described in the Schlotter patent em- 
ployed a type of organic addition agent 
which is still in use today in one or more 
of the modern proprietary baths. While 
this was not the first bath which would 
produce bright deposits, it was probably the 
first one which would permit the plating of 
fairly heavy bright coatings with reason- 
ably good physical and mechanical prop- 
erties. Plating on buffed surfaces gave the 
best results. The “rate of brightening”, i.e., 
increase in brightness with increasing thick- 
ness, was quite small. However, the Schlot- 
ter bath pointed the possibilities in the 
field, and several superior baths have since 
been developed. 


DESIRED PROPERTIES 


Before going further, let us list the de- 
sired properties of both the ideal bright 
nickel bath and the deposit. This was well 
done by Eckelmann in 1934, as follows: 

“The Electrolyte (1) must be stable on 
continued and extensive use, (2) must have 
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a wide operating range as to pH, concen- 
tration, temperature and other variables, 
(3) must possess high anode and cathode 
efficiencies, (4) should produce a bright 
plate of maximum brilliance at as high cur- 
rent densities as possible, (5) must have 
high throwing power, (6) should be least 
sensitive to contaminants, both organic and 
inorganic, (7) must be simple to control, 
and (8) should be readily adaptable to 
corrective and purification methods. 

“The Deposit (1) must possess maximum 
brilliance irrespective of thickness, (2) 
must have minimum porosity, (3) must 
have maximum adhesion, (4) must afford 
high protective value against corrosion, 
(5) must be uniform, dense and ductile, 
(6) should increase the throwing power 
of any chromium deposit subsequently ap- 
plied to it, (7) should not be critical as 
to hydrogen absorption, and (8) should be 
free from nickel hydrate in the crystal 
grid.” 

This sounds like a large order. Let us 
examine some of these requisites individual- 
ly and note to what extent they have been 
met in the past ten years. 


REQUIREMENTS OF THE 
SOLUTION 


Stability of Electrolyte 


This requirement has been well met by 
most, if not all the modern proprietary 
bright nickel baths. The fact that some 
are known to have operated satisfactorily 
for as long as six months with no purifi- 
cation or filtration (against the advice of 
the supplier) is adequate proof of this. 


Operating Range 


This characteristic varies considerably 
among the different processes, but in gen- 
eral considerable progress has been made. 
Most existing shortcomings can be ameli- 
orated by reasonable control of variables. 


Efficiency 


High efficiency is characteristic of the 
base of most bright nickel baths, the 
Watts type nickel bath. Within a pH 
* range between 3.0 and 6.0, the cathode ef- 
ficiency is above 95% and the anode ef- 
ficiency usually higher. An addition agent 
which lowers appreciably either anode or 
cathode efficiency is undesirable. 
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Bright Plate Current Density Range 


A wide bright plate range has been one 
of the more. difficult ends to attain. Since 
it is possible to increase the limiting cur- 
rent density of a white nickel solution by 
increasing the nickel and chloride con- 
tents, this in itself presented no problem 
within reasonable limits. To develop addi- 
tion agents which would give a bright de- 
posit at all current densities within the 
range of the primary nickel solution was 
a much more difficult problem. It has been 
met in varying degrees with various com- 
binations of addition agents. Some of the 
earlier baths had a rather narrow current 
density range for bright plate; clouds, 
dullness, or deposits of unsatisfactory phy- 
sical properties appearing in recesses and 
high current density areas. While new ad- 
dition agents have improved this condition 
considerably, this is one property which 
might well be further improved. Impuri- 
ties, to be discussed later, may also have 
an adverse effect on the current density 
and temperature ranges within which bright 
plate may be obtained. 


Throwing Power 


This property and its close relative “cov- 
ering power” are closely related to the pre- 
ceding one and are of extreme importance. 
Many addition agents have been tried which 
will produce excellent deposits on flat sur- 
faces, but completely prevent deposition on 
deeply recessed areas. The,throwing power 
of acid nickel solutions is fundamentally 
poor when compared with that of alkaline, 
nickel, copper, zinc, cadmium, tin, etc., 
and addition agents which injure these 
properties should be studiously avoided. 

Many organic compounds, such as cer- 
tain rubber accelerators and organic sul- 
fides and some inorganic materials, when 
present in very small quantities as con- 
taminants, have a large undesirable effect 
on these properties. This brings us to the 
subject of 


Sensitivity to Contaminants 


All plating solutions operated in produc: 
tion are subject to contamination. The 
sources of contamination are legion, a few 
of the more important ones being: 

Buffing dirt and dust from the air; 
rack coatings (improperly chosen) ; tank 
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linings (improperly chosen) ; 
chemicals. 

Attack of solution on work (copper, 
zinc) ; grease and oil from air and equip- 
ment; decomposition products of unsta- 
ble addition agents. 

Drag-in of other solutions on work not 
thoroughly rinsed, with shapes which 
tend to pocket solution, and in broken 
blisters or pockets on rack insulation; 
dirt on work not thoroughly cleaned. 


impure 


Fortunately, procedures such as electro- 
lytic purification (plating on scrap cathodes 
at low current density), filtration with ac- 
tivated carbon, chemical oxidation, etc., 
have been proved effective in the removal 
of practically all ordinary contaminants. 
The perfect method of avoiding troubles 
caused by contamination is, of course, to 
prevent it. This, however, can seldom be 
completely realized in practice; hence it is 
important that the solution be as insen- 
sitive as possible to the more usual contam- 
inants. For example, some combinations of 
addition agents make the bath much more 
sensitive to zinc and copper than others. 
This is a very important factor in the 
choice of a bath for plating on zinc base 
diecastings, but is of little consequence if 
steel parts are to be plated. 


Simplicity of Control 


This is a highly desirable requisite for 
any process for obvious reasons. The con- 
centration of most of the addition agents 
used in modern’ bright nickel solutions can 
be determined analytically. The problem 
has been to develop analytical methods 
combining required accuracy with simpli- 
city, and it has been quite satisfactorily 
solved in most cases. 


REQUIREMENTS OF THE 
DEPOSIT 


Maximum Brilliance Irrespective of 
Thickness 


This objective is not difficult to reach 
on highly polished or buffed base metal, 
but there seems to be little probability of 
meeting this requirement on poorly pol- 
ished or rough surfaces. Bright nickel proc- 
esses are available which have a high “rate 
of brightening”, by which is meant that as 
the deposit becomes thicker, minor surface 
defects are smoothed out. Two methods 
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have been applied to the measurement of 
this property. One is to observe the dif- 
ference in the clarity of the reflection from 
a given quality of surface after plating 
with thin and heavy deposits of bright nick- 
el. The other method consists in measuring 
the surface profile by a delicate instru- 
ment called the “Surface Analyzer” in 
which a delicately balanced point is moved 
slowly over the metal surface, magnifying 
the irregularities with an electronic de- 
vice and recording the magnified irreg- 
ularities on a moving tape. 


Post-war specifications for copper-nickel 
coatings on steel for severe exposure call 
for coatings of each of from two to three 
times the thicknesses formerly specified. 
If the bright nickel coating is applied over 
buffed copper or bright copper this will 
simplify the “rate of brightening” prob- 
lem as far as the bright nickel is con- 
cerned. Undoubtedly emphasis on bright- 
ness will continue undiminished, but in- 
creased emphasis is anticipated on other 
properties to be discussed below. 


Maximum Adhesion 


Bright nickel is admittedly more sensi- 
tive to poor cleaning than white nickel or 
metals plated from alkaline solutions. The 
improvements in metal cleaning caused di- 
rectly by the advent of bright nickel might 
be compared to the improvement in nickel 
plating caused by the advent of chromi- 
um plating. So before condemning any 
bright nickel plating process because of 
faulty adhesion of deposit, one should 
make sure that the preparation of the 
surface for plating is beyond reproach. 

The presence of impurities in the bright 
nickel solution is probably the next most 
usual cause of poor adhesion. The author 
has seen many pilot tests made on bright 
nickel solution samples in which a simple 
treatment with activated carbon made the 
difference between very poor and excel- 
lent adhesion, the cleaning of the base 
metal being as nearly equal as possible in 
both cases. 


Large excesses of certain addition agents 


. . . + 
and poor balance of inorganic constituents 


of the solution may also have an effect. 
Good adhesion is not the only reason 

for better cleaning for bright nickel. Many 

thin films or stains interfere with the de- 
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position of a bright deposit. Visually, it 
appears that the stain “shows through” 
the deposit, especially if it is 0.0005 inch 
thick or less, as is frequently the case on 
buffed brass or copper. The undesirable ap- 
pearance of such defects may not be the 
most serious result. Porosity may be cre- 
ated, and buffing such defective areas to 
help appearance may result in thin spots. 


Minimum Porosity, Ductility and 
Resistance to Corrosion 


These factors are so closely connected 
that they will be discussed together. 


Porosity of white nickel deposits has 
been the subject of considerable research. 
It is recognized that the nature and prep- 
aration of the base metal surface and 
freedom of the solution from suspended 
particles are both important factors. These 
are, to say the least, equally important in 
bright nickel plating. Porosity is one of 
the principal causes of failure of bright 
nickel coatings. One method of decreasing 
porosity caused by base metal defects is 
to copper plate, copper buff and bright 
nickel plate. Since porosity tends to de- 
crease as thickness of deposit increases, 
heavy coatings are superior to thin ones 
on the same surface. 


Auxiliary tanks and filters for batch 
filtration and purification, as well as ar- 
rangements for continuous filtration are 
strongly recommended for efficient, eco- 
nomical operation. 


Stability of addition agents is an impor- 
tant factor in this connection. If an addi- 
tion agent decomposes to form solid in- 
soluble particles or oily liquids which 
are immiscible with the plating solution, 
porosity is a natural result. 

Ductility of deposit is another important 
factor which may have a definite effect on 
corrosion resistance. This is especially true 
if the plated article is subject to flexing or 
deformation in use. Even in the case of 
castings, temperature changes may alter 
the size of the casting enough to cause 
cracking of a brittle, highly stressed nickel 
deposit and subsequent corrosion through 
the cracks. 

Generally speaking, bright nickel depos- 
its are not as ductile as white nickel de- 
posits from pure Watts type solutions. 
However, a great deal of progress has been 
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made in this respect, and a satisfactory de- 
gree of ductility is obtainable by correct | 
choice of addition agents and by keeping 
the solution free from impurities. 

The inherent resistance of the deposited 
nickel itself to chemical attack may vary 
considerably. The best bright nickel coat- 
ings may be attacked a little more rap- 
idly by certain chemical reagents than pure 
white nickel deposits. Wide variations in 
rate of attack are possible, depending on 
the addition agents used. . 


Coverage with Chromium 


Unbuffed bright nickel deposits with few 
exceptions will take a chromium deposit at 
a lower current density than buffed or un- 
buffed white nickel. The reasons for this 
are not definitely known, but it gives 
bright nickel a definite advantage. 


ADVANTAGES OF BRIGHT NICKEL 


In conclusion, some of the advantages of 
modern bright nickel over white nickel are: 


1. Savings in cost of nickel buffing 

2. Bright plate is had in recesses and on 
complicated shapes, impractical to buff. 

3. Elimination of cut-throughs and thin 
sections caused by buffing 


4. Savings in time and nickel deposited, 
because none is removed by buffing 
5. Elimination of reracking prior to chro- 
. mium plating 
6. Improved coverage with chromium. 
Bright nickel should not be thought of 
as a panacea for all finishing problems. 
It is a tool, the development of which has 
advanced it to a practical stage, which will 
undoubtedly find many new applications in 
the post-war era. 





Klem Kleaners Bulletin 


A new eight-page bulletin describes this 
line of products for use in metal finishing 
including items for rust removal, metal 
cleaning, surface preparation, soldering and 
pickling. The products, their advantages 
and methods of use are well detailed. 


Write for Klem Kleaners Bulletin MR, 
Klem Chemical Works, 14401 Lanson Ave- 
nue, Dearborn, Mich. 
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This is the fourth in a series of reports. The 
first report, Bibliography, was published in 
MONTHLY REVIEW 382, 894 (1945); the second, 
General Considerations, in MONTHLY REVIEW 
32, 1006 (1945); and the third, Corrclated 
Abstract of Published Methods for Measuring 
the Degree of Adhesion, in MONTHLY REVIEW 
32, 1116, 1237 (1945) and 33, 45 (1946). 


Introduction 

HE previous report was a summary 
and critical analysis of information 
contained in the literature. The present re- 
port is a summary of information contained 
in communications resulting from a circu- 
lar letter sent to the total membership of 
the American Electroplaters’ Society, and 
from many personal letters sent to out- 
standing men in electroplating and related 
fields, requesting that they submit their 
personal experiences in the use of methods 
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for measuring the adhesion of electrode- 
posits. The information presented in the 
previous report was organized on the basis 
of the various methods used. The same 
plan is followed in this report. 


The general tone running through most 
of the replies was a genuine regret that no 
satisfactory quantitative method is avail- 
able for measuring the degree of adhesion. 
There is a strong feeling that even the fairly 
quantitative methods for thick deposits are 
not practical because of the time and care 
needed in preparation of samples and the 
nature of the testing equipment required. 
It is the general belief that the use of pres- 
ent quantitative methods is limited largely 
to research laboratories. There is a strong 
desire for a simple, standardized and quick 
method suitable for regular production. 
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Much interest is shown in the problem. 
Some of the typical statements are quoted 
below. A. W. Hothersall of England has 
probably done more work on‘the subject 
of adhesion than any other person. A letter 
contains these interesting comments: 


“There is much confusion of thought on 
the subject of adhesion, partly due to fail- 
ure to define terms properly. It is most im- 
portant that descriptions of the results of 
qualitative adhesion tests are intelligible 
to those not associated with the workers, 
and also that different people dealing with 
this question do mean the same thing 
when they use the same words. For a long 
time I have stressed the importance of 
using defined terms to describe the degree 
of adhesion found in a qualitative test. I am 
extremely glad that the A.E.S., which has 
long been prominent for its work on im- 
provement in the quality of electroplated 
coatings, is now taking up the study of 
adhesion. There is much to be done in this 
direction, particularly in developing meth- 
ods for assessing the adhesion of. relatively 
thin deposits. I am not aware of any other 
laboratory in this country or in Europe, 
where the question of adhesion is being spe- 
cifically studied. I shall look forward with 
great interest to the results of your work 
and if there is any way in which I can be 
of assistance to your Committee, please do 
not hesitate to write to me.” 

M. B. Diggin, Chief Chemist, Hanson- 
Van Winkle-Munning Company, expresses 
his feelings as follows: 


“I do hope that your Committee makes 
some progress in developing quantitative 
methods for determining adhesion and that 
the methods are simple enough to be ap- 
plied to formed articles. We wish you 
success in this undertaking and shall be 
glad to assist in any way possible.” 

As stated in the previous report it is the 


.policy of the author to submit the com- 


ments and ideas of the various contributors 
in their own words. In this way it is hoped 
to. avoid mis-interpretations and coloring 
which might result from personal prej- 
udice. The reader is also more free to 
form his own opinions. 


Bending and Twisting Tests 


Tests of this nature are in more wide- 
spread use than any others. In some cases 
the manner of application is extremely 
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crude; in others a distinct effort has been 
made to carry out the tests so as to per- 
mit some degree of standardization and re- 
producibility. 

Judging from the replies received, the 
Meaker Company ranks very high among 
those giving consideration to adhesion. E. 
H. Lyons, Jr., Chief Chemist, furnished 
considerable detailed information. The fol- 
lowing are his statements on the bending 
and twisting methods used by his com- 
pany as well as a number of steel com- 
panies engaged in electrogalvanizing: 

“Our work deals principally with elec- 
troplated zinc on steel strip and wire, for 
which the adhesion requirements are. ex- 
tremely severe. We also test some zinc 
coatings on fabricated parts and castings, 
and occasionally cadmium coatings. Be- 
cause cast and cold-worked zinc or cad- 
mium have much lower tensile strength 
and hardness than the steel base and, we . 
believe, than the bond between the base 
metal and the electroplate, the quantita- 
tive tests applied to copper and nickel 
coatings are believed to be inapplicable, 
and we are not aware of any attempts to 
apply them. Therefore, as far as we know, 
no quantitative tests for adhesion have 
been made on zinc and cadmium plates. 

“The qualitative tests can be classed as 
bend tests and blister tests. The bend tests 
comprise bending or flexing of the plated 


steel in such a manner as the nature of ‘2 


the plated object will permit. The lend-. . 
ing is usually done by hand and, because no 
mandrel is employed, the radius of bend- 
ing is not standardized. It is usually small, 
however, less than % in., unless prohihited - 
by the nature of the work. The beni ' 
frequently reversed and repeated until the 
steel base is fractured. Any sign whetso- 
ever, even microscopic, of peeling, chipping, 
or flaking of the zinc or cadmium plate, 
is taken as cause for rejection. j 

“There is a machine put out by Amsler . 
for testing the bending properties of “steel 
strip. A sample of specified size is clamped ~ 
between a pair of jaws machined to pro-~ 
vide mandrels of specified radius. The op- 
posite end of the specimen is seized a 
clamp which applies a specific tensidn, 
The sample is first bent 90° to one side 
and straightened, then 90° to the other. 
This is repeated until the specimen breaks, 
and the number of bends withstood is re- 
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Series #1 


The Bigger The “Know How; 
THE BETTER THE RACK! 


Quality of work delivered by a rack 
. - « the maintenance it requires 


. . «the final profit you make 


Lt these depend to a greater extent than generally recognized 
on the “know how” of the rack builder. For, the more ‘know 
how” built into a rack, the better it’s performance. 


Now "know how” requires much more than just long years in rack 
manufacturing. Here are just a few of the “know how” elements 
that insure the plus values of Nankervis racks: 


@ Engineering ingenuity that to date has designed thousands 


of types of clips for rapid loading and unloading of work 
unsuited to standard racks. 


@ Extensive, intimate knowledge. of coating and insulating 
materials and their performance — Nankervis files contain hun- 
dreds of reports on the service characteristics of 72 materials 
for a wide range of operating conditions. 


@ Engineering ability that provides conductors of proper shape 
and size in a sturdy construction without cumbersome weight. 


@ Unusual fabricating skill coupled with completely modern 
manufacturing facilities to hold down costs. 


All this and more is the “know how” which make Nankervis racks the best 
you can buy ... and by maintaining a stock of 150,000 Ibs. of specially 


rolled, round edge copper, Nankervis insures prompt and dependable 
deliveries. 


To explore these benefits, send samples of 
your parts and dimensional prints of your tanks. 


e 
GEORGE ._Wankewdescomeany 


5442 Second Avenue, Detroit 2, Michigan 
COMPLETE METAL FINISHING EQUIPMENT 
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corded. Its chief use, so far as we have 
observed, is in detecting hydrogen em- 
brittlement of the steel. This machine has 
been proposed for a standardized bend 
test, but inasmuch as almost any electro- 
plated zinc or cadmium coating will with- 
stand the test, it has never come into use. 
Our own laboratory routine for testing ad- 
hesion on steel strip includes: 


“(1) 90° bend test — Performed by 
seizing the specimen in a pair of pliers, and 
bending it as sharply as possible, first to 
one side and then to the other, until the 
steel breaks. 


“(2) Crimp test — The steel is bent 
180° back on itself and the bend is flat- 
tened by pliers or in a vise. On opening, 
the steel usually breaks before the bend 
has been straightened, the fracture having 
been initiated during the flattening. 


“(3) Twist or rocking test — Outlined 
in Trans. Electrochem. Soc. 84, 288 (1943). 


“The last test is the most severe because 
specimens which withstand the first two 
may fail in the last. Attempts to apply 
the Erichsen cup test to electrogalvanized 
strip steel as a test for adhesion have been 
discouraging, doubtlessly because the zinc 
is ductile enough to flow in this test. 

“The requirements on strip steel are un- 
usually severe because the material is fre- 
quently severely formed, bent, twisted, fold- 
ed, stamped, or drawn after plating. The 
same is even more true of steel wire. 

“The standard test for adhesion on steel 
wire consists in wrapping the wire around 
a mandrel having the same diameter as 
the wire. It is important to twist the wire 
around its own axis as well while making 
this wrap, so that all elements of the sur- 
face will be subjected both to stretch on 
the outside and to compression on the in- 
side. The resultant product is a coil of wire 
having twenty or thirty turns around the 
circumference of a straight portion of the 
wire. Close straight turns must be made to 
provide the greatest stringency of test. A 
crude lathe is often helpful. 

“Although it is very difficult for most 
hot galvanized wire to meet this test with- 
out flaking of the coating, it is passed so 
readily by electrogalvanized coatings as to 
be meaningless for all intents and_pur- 
poses. Nevertheless, it is commonly carried 
over from hot dip practice. 


Fesruary, 1946 


“Failures are sometimes noted on wrap 
testing hard steel wire and copper wire, 
but on stripping the electrogalvanized 
coating it will be found that the base met- 
al itself has cracked.: This is not regarded 
as the fault of the coating or its adhesion. 


“Sometimes failures are noted on the in- 
ner smaller part of the wrap where the 
coating is under compression, although the 
stretched portion is perfectly adherent. 


“Our laboratory routine for testing ad- 
hesion on round wire is as follows: 


“(1) Wrap or ‘button’ test — Includes 
the steps described above: (a) wrap, (b) 
unwrap, (c) reverse wrap, and (d) un- 
wrap. In (c) the identical wire specimen 
which has been unwrapped from the coil 
formed in (a), is rewrapped in the oppo- 
site direction to form a second coil, inside- 
out with respect to the first coil. Some 
steels will break in (b), (c) or (d). 


“(2) Crimp test — The wire is bent 
180° sharply back on itself, and squeezed 
as far as possible in pliers or vise. The 
highly stretched outer bend is examined. 


“(3) Hinge test — The crimp formed in 
(2) is opened out carefully. The steel 
which has started to fracture in forming the 
crimp now parts along the fracture line. 
While the break is being observed with a 
low power magnifying glass, the fracture is 
opened until the steel has entirely parted 
and a portion of the zinc coating remains 
intact (though stretched) as a hinge join- 
ing the two pieces of steel. The adhesion 
of the hinge, and of the broken coating 
around the remainder of the circumference, 
is examined under the glass. 


“As previously stated, the slightest sign 
of detachment of the zinc coating from 
the ‘steel is cause for rejection, in any of 
the above tests.” 


The twist or rocking test referred to was 
briefly described by Lyons during the dis- 
cussion of his paper on “Electrogalvaniz- 
ing of Strip Steel”. In answer to the ques- 
tion by C. G. Fink, “Do you not make any 
ductility tests?” Lyons replied: 


“Yes, they are usually bend tests. We 
have recently been introduced to a test 
which is more severe. The strip is bent into 
a V-shape with handles (our Fig. 1) and 
then it is given repeated bending in a 
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Fig. 1. Rocking or twist test specimen, 
bent into V shape, is twisted as shown 
by arrows, then in reverse direction; 
twisting is repeated until failure occurs. 


direction perpendicular to the plane of the 
V, which results in a rolling twist at the 
point. A satisfactory electrogalvanized coat- 
ing will stand such twists until -the steel 
breaks, which in some instances may be 
after sixty or eighty twists.” 

It may be of interest to mention that 
the war pennies were blanked out of zinc- 
plated sheet steel, tested in this manner. 

W. E. Moline of the National Cash Reg- 


ister Co. wrote as follows: 


“Several tests for adhesion of electro- 
deposits have been used in our laborato- 
ries. All tests used have been of a series- 
comparative type, i.e. the tests were used 
to compare the adhesion on a series of 
identical test panels subjected to different 
treatments, etc. The first test is a bend 
test over a conical mandrel made by the 
Henry Zuhr Co. The apparatus consists of 
the cone, a clamp which holds the test 
panel tangent to the cone, and a lever and 
roller by which the panel is bent around 
the cone. This gives a bend of varying radi- 
us, and cemparison is made between the 
maximum radii for cracking or flaking. 
Brittleness is an important factor in this 
test, so that comparisons of adhesion of 
different plates cannot be made.” 

The conical mandrel referred to is de- 
scribed in detail by H. G. Arlt of the Bell 
Telephone Laboratories, Inc., in an article 
entitled “Study of Conical Mandrel Test 
for Attached Lacquer Films”, published in 
the A.S.T.M. Bulletin for December, 1937. 
The apparatus consists essentially of a cone 
8 in. in length having a diameter of 144 
in. at the base and % in. at the smaller 
end. A bending mechanism is provided to 
wrap a finished panel closely around the 
mandrel. This device permits the elonga- 
tion of coatings of from 2.2 to 28 per cent 
when applied to 1/32 in. thick panels of 
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brass or. steel. Fig. 2 shows a picture of 
this apparatus. - 


According to C. F. Nixon, Process En- 
gineer, Ternstedt Mfg. Division of General 
Motors Corporation, his company makes 
use of practically every qualitative test 
described in the literature. He considers 
none of the methods wholly satisfactory, 
although each is considered to serve its 
purpose in indicating whether the process 
is operating properly. Concerning the bend 
test he states: 


“Deformation is necessarily destructive 
and is usually practiced on parts that are 
processed in large quantities. The 180° 
bend test in government specifications is 
well known and need only be mentioned. 
Our C. V. glass channel is tested in a 
deformation test which consists of twist- 
ing: it through 720° in 180° stages. Ob- 
servations at each stage gives an indica- 
tion not only of the degree of adhesion 
but also of the ductility of the plated coat- 
ing. Absence of separation of the coating 
from the base at 720° constitutes satisfac- 
tory adhesion. 


“A variant of the deformation test, usual- 
ly performed on small parts, consists of 
clamping one end of the part in a vise, 
driving through a 45° angle with a hammer 
and examining the point of greatest bend. 
The effect of the hammer impacts is to 
put the metal to metal bond under high 
stress which causes separation if the adhe- 
sion is poor.” 


An especially severe bend test is known 
as the “Handkerchief Test” because of its 
similarity to the folding of a handkerchief. 
Concerning this test, Leonard E. Weeg, 
C. G. Conn, Ltd. has the following to say: 


“T used this test during my ten years’ 
association with the American Nickeloid 
Co., producers of pre-finished metals, and 
feel that it is completely reliable. Its use 
is limited to sheet steel products and it 
is destructive. However, it shows conclu- 
sively whether or not adhesion is good.” 


E. Sohn, American Radiator & Standard 
Sanitary Corp., tells of a drastic test which 
includes hammering as well as bending. 


“We have for years been making an 
empirical test. We simply take a faucet 
body and by means of a hammer and a 
vise bend the spout end and the flange (if 
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UNICHROME PROTECTIVE LACQUERS 


fit products for their jobs 





Te COMBINATION OF PROPERTIES you get in 

Unichrome Lacquers results in protection tailored to the 

job ... gives your product a definite competitive “edge.” THERE’S A UNICHROME ANSWER 
Maybe your problem is ove of those listed at the right— TO PROBLEMS LIKE THESE 

or any combination of them. Turn to Unichrome organic gee 


coatings for the formulation that achieves the desired pro- Abrasion Humidity 

tection ... and is easy and economical to use. Outdoor Exposure Sulfides 
There’s a Unichrome Lacquer to fit your product not only Perspiration Heat 

for service conditions, but for your production set up too. Light Chemitals such 

No cost-boosting operations need be introduced . . . whether Marring as alcohols, 

you're protecting small, consumer goods . . . or adding cor- Salt Spray alkalies, oil, 

rosion resistance to large, industrial equipment. Chrome-tanned grease, 
Unichrome lacquers and synthetics are supplied clear or food stains, etc. 


pigmented; for air-drying, or baking. We'll be glad to make 
recommendations for your special applications. 


Unichrome Lacquers 
probucts OF UNITED CHROMIUM 
INCORPORATED 
51 East 42nd Street, New York 17, N. Y. « Waterbury 90, Conn. - Detroit 7, Mich. - Chicago 4, Ill. - Dayton 2, Ohio 
OTHER U. C. PRODUCTS AND PROCESSES: Chromium Plating « Porous Chromium « *Unichrome Strip 


*Unichrome Alkaline Copper ¢ *Anozinc Compounds « *Unichrome Rack Coatings * *Unichrome Dips 
*Unichrome Stop-Off Lacquers and Compounds e *Uci!on Protective Coatings +Trade Mark Reg. U. 8. Pat. Off. 
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Stands Up Without Splitting or Chipping 


Build up the required rack coating thickness with sim- 
ple dipping and convenient air drying—‘oth at room 
temperature. And the result is a tough, resitient insula- 
tion, well able to take the hard knocks of normal shop 
handling and repeated racking and unracking of work. 

Specially formulated from improved resins, it resists 


to an outstanding degree the solutions and baths in the 


plating room. With Unichrome Rack Coating protec- 
tion, in many shops 500 to 1000 cycles has become the 
common service life of racks. Write for free trial offer 
and learn first hand what a difference this rack coating 
can make in your shop .. . in economy, convenience 
and trouble-free service. *Reg. U.S. Pat. Off. 


UNITED CHROMIUM, INCORPORATED 
51 East 42nd Street, New York 17, N. Y. 
Detroit 7, Mich. -Waterbury 90, Conn. - Chicago 4, Ill. - Dayton 2, Ohio 









Unichrome Coating 202 —which is force dried 
for the extra adhesion required in anodizing 








PROPERTIES 


Chemical Resistance — Excel- 
lent for all plating cycles. 


Toughness—Withstands re- 
peated flexing and shop han- 
dling—cuts clean!y and easi'y 
at contacts. 


Drying — Dipped in container 
in which it is shipped and 
dried at room temperature. 


Adhesion — Excellent. 








Dry Stop-Off 323—for chro- 


mium and other work requiring a stop-off 


and hot, highly alkaline solutions. that can be peeled off. 


Unichrome Quick Dry Stop-Off 322—for cyanide Unichrome 


Dry Stop-Off 324—for high 


Quick 
copper and other plating work requiring ex- temperature solutions, It also resists vapor 


treme adhesion. 


degreasers for a limited time. 
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flanged) in a prescribed manner and ex- 
amine with a magnifier and also note if any 
flakes of the coating can be rubbed off the 
bent areas. Such an improvised test is, of 
course, not subject to any mathematical in- 
terpretation. It also gives some idea of the 
ductility of the coating which is also a mat- 
ter of importance. Most of the methods thus 
far developed which permit mathematical 
calculation of the adhesion are painstaking. 
Generally the specimen must be specially 
prepared. Each test is almost a research 
project in itself, rather than a quick, sim- 
ple and practical procedure, which is the 
preferred objective.” 

K. G. Soderberg of Graham, Crowley & 
Associates, Jenkintown, Pa., introduces two 
ideas, also mentioned by several others: 





“Bending the plated part repeatedly until 
it breaks is also useful, Examination of 
the fracture under considerable magnifi- 
cation may show voids between the base 
metal and the coating which indicate poor 
adhesion. It is worthwhile to insert a knife 
edge in the void to judge the ease with 
which the coating can be peeled.” 

Many other informants included some 
form of bending or twisting but gave no 
additional information. 


The Burnishing Test 


This test was one of the first to be used 
and has always been considered of value 
especially for certain types of deposits. In 
the silver and gold plating industries it is 
one of the regular production operations, 


Fig. 2. Conical mandrel device whereby a single panel may be 
subjected to different degrees of bending in one operation. 
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4 ERE --- better protection for magnesium parts 


H-VW-M MANODYZ PROCESS* 


In speed, in cost, in its ability to impart wear- and corrosion-resistance 
to magnesium alloys, the Manodyz Process is in stride with the vast 
recent improvements in the alloys themselves. The Manodyz Process 
produces a protective and decorative magnesium-oxide-silicate film on 
magnesium alloys electrolytically—a finish that is highly corrosion- 
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resistant and an excellent paint base. 


Fy) Fast...Uses A-C or D-C Current 


Either a-c or d-c current is 
used with the Manodyz Process. 
Having different characteristics 
with each type of current, the Man- 
odyz Process becomes extremely 
versatile where both a-c and d-c are 
available. With either current, parts 
are completely processed, under nor- 
mal conditions, in thirty minutes. 

Takes Dyes 


Manodyz finishes have attrac- 
tive natural color...and—unlike di- 
chromate and other finishes — they 
can be dyed to practically any 
other color desired. The natural 
color of a-c Manodyz coating is a 
light-to-dark gray. The d-c Mano- 
dyz Process produces, on most 
alloys, an attractive pale -to-dark 
green. 


Attractive Natural Color... 


100 Times More Resistant 
to Abrasion 


Manodyz finishes are much 
harder than the magnesium alloys 
themselves. Tested on Taber abra- 
sion machines, Manodyz finishes 
withstood over 100 times as many 
revolutions of a CS17F wheel, with- 





es 
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out break-through, than did non- 
electrolytic finishes applied to mag- 
nesium alloys for the same purposes. 


90, Manodyz Coatings Are Tough 


The a-c Manodyz Process is 
well suited to use with narrow- 
gauge skins used in aircraft manu- 
facture. Using bend radii recom- 
mended for room-temperature 
forming, a-c Manodyz finished parts 
have been bent 90° and back with- 
out failure of outside surface. 


High Impact-Resistance 

In tests, no failure of finishes 
was detected in examining with a 
5-power reading glass the concav- 
ity produced in Manodyzed sur- 
faces by the full force of a rounded- 
head hammer against a solid back- 
ing. 


High Dielectric Strength 


A film thickness of .0002 inch 
applied by either the a-c or d-c 
Manodyz Process will hold back 


- the electrical potential of a 110 volt 


domestic circuit. 


APPROVED, EFFICIENT METHOD. Write 
to Hanson-Van Winkle-Munning 
Company, Matawan, N. J., for full 
details. . 
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COMPARE THE MANODYZ PROCESS 


For protecting magnesium alloys 


On every vital count, the H-VW-M Manodyz Process has 
proved itself a superior means of producing an all-around pro- 
tective coating on magnesium alloys. It protects the metal from 
the attack of chlorides, or from corrosive environments. It pro- 
vides a good paint base by having the slightly acid surface neces- 
sary to combat the tendency of the metal to develop alkalinity. 
And—additionally—the Manodyz Process offers far more than 
non-electrolytic finishes in shielding magnesium alloys from 
wear and abrasion—and in protecting magnesium alloy parts, in 
contact with dissimilar metals, from galvanic corrosion. 

Compare Manodyz with the acid-dichromate process on the 
chart shown here. Then —for further details on this superior 
finish—write to Hanson-Van Winkle-Munning Company. 
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remains protected if 
paint is damaged 
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and in general these industries have con- 
sidered additional tests to be unnecessary. 
The test is limited, of course, to very thin 
deposits. 


The best detailed description of a mod- 
ern application is by Vincent Mattacotti of 
C. G. Conn, Ltd.: 


“The method. is particularly applicable 
to testing the adhesion of thin deposits 
with special reference to silver and gold 
plate. It makes use of a burnishing tool, 
generally of steel, as follows: 


“The tool. which is continually moistened 
with soap suds is held near its end, and 
considerable pressure is applied by the 
operator while he causes it to glide back 
and forth without removing it from the 
surface of the part being burnished. 


“The tool must be free from surface de- 
fects and kept highly polished. Consider- 
able pressure is exerted locally and causes 
any areas of plate which are weakly ad- 
herent because of poor preparation of the 
base metal or faulty technique in electro- 
plating, to lift in the form of blisters. 
This method is not used as an inspection 
method, but is part of the production op- 
erations on band instruments and as such 
tends to catch defective plating mainly of 
the poor adhesion type.” 

C. F. Nixon reports that he used the 
method extensively for thin deposits of 
nickel and chromium because of its speed 
and non-destructive nature. 


“Burnishing is a non-destructive test 
when applied to nickel plated parts. It is 
performed by moving a cylindrical smooth 
bar rapidly back and forth over the area 
being tested. If the plate rises, the adhe- 
sion is declared unsatisfactory. The test 
was applied to nickel and chromium plated 
brass parts on areas which experience had 
taught were most susceptible to poor ad- 
hesion. Since lack of adhesion in this case 
resulted from stray currents, occasional 
poor adhesion could be detected without 
damage to the balance of the parts.” 

It has been suggested that the method 
might even be made at least semi-quan- 
titative by burnishing with a machine in 
which the pressure, rate of movement, sur- 
face area of burnishing tool, area of sur- 
face burnished, etc. could be standardized. 


Ball burnishing barrels are in rather 
common use in regular production. At the 
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same time, their use serves as an adhesion 
test. K. G. Soderberg suggests the possi- 
bility of developing a semi-quantitative test 
using a ball burnishing barrel: 

“I have used burnishing tests to develop 
blisters but never under very controlled 
conditions. It may be possible to produce 
controlled conditions by means of a ball 
burnishing barrel using a given weight of 
balls and possibly relating the weight to 
the surface area of the parts being tested.” 


Impact Tests 


There are various tests in use today that 
depend upon impact. Some use a very crude 
system of striking the object with a ham- 
mer of definite weight, some with a direct 
sharp blow and others with a glancing 
blow. The feeling is expressed that valu- 
able information may be obtained by a giv- 
en individual. Others slowly press a ball 





Fig. 3. Parlin-duPont impact tester. 
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or plunger against a plated object resting 
on a ring-shaped anvil. In a third com- 
monly used variant, a known weight is al- 
lowed to drop through a known distance 
and hit the plated object which is sup- 
ported over a ring-shaped anvil. The last 
device is the only one considered here. 

A rather standard type is known as the 
Parlin-du Pont Impact Tester. W. E. Mo- 
line of the National Cash Register Co. re- 
ports that a variant of this tester is in 
general use by his company. He states: 

“A modification of the Parlin-du Pont 
Impact Tester is used, in which a definite 
weight falls a definite distance before strik- 
ing a steel ball of given diameter resting 
on the panel under test. No set standards 
have been established for the test, as it is 
used as a means of comparing a series of 
electrodeposits of equal thickness while 
holding the other test conditions constant.” 

Concerning the availability of this test- 
er, R. O. Isele, E. I. du Pont de Nemours 
& Co., Parlin Laboratory, states: 

“As regards availability of this equip- 


ment we wish to advise that we do not 
manufacture the apparatus other than for 
our own needs. However, we are attaching 
hereto for your inspection and use a pho- 
tostatic copy of a blueprint for the con- 
struction of this equipment.” 


Copies of the blueprint are available on 
request, : 

The Parlin-du Pont Tester and a vari- 
ant thereof pictured in “Physical and 
Chemical Examination of Paints, Varnish- 
es, Lacquers and Colors” by Henry A. 
Gardner (Institute of Paint and Varnish 
Research, Washington, D. C.), are shown 
in Figs. 3, 4 and 5. 

Another modification, shown in Fig. 6, 
is reproduced from a picture furnished by 
M. B. Diggin, Chief Chemist of Hanson- 
Van Winkle-Munning Co. 

Concerning the use of this device, Dig- 
gin has the following to say: 


“The modified cup testing apparatus was 
made in our own shop and has been very 
valuable to us in studying the ductility and 
adhesion of electrodeposits. The plated 





Fig. 4. Lower portion of Parlin-duPont impact tester. 
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sample is placed on the lower jaw. and a 
hollow, threaded cylinder is screwed down 
on the panel so that it is held firmly in 
position. The hardened steel plunger is in- 
serted in the hole and allowed to rest on 
the panel. The weighted block which is 
free to slide up and down the guiding col- 
umn is fitted with roller bearings to de: 
crease friction. The weight is brought to 
a height which depends upon the gauge 
and temper of the stock being tested. When 
released, it descends and strikes the plung- 
er which draws the cup in the panel. 


“We usually draw a cup just short of 
the breaking point of the metal. This point 
can be determined by making several trials. 
The panel is then inspected for evidences 
of cracking or lifting of the deposit. 











Fig. 5. Pratt & Lambert variant of 
Parlin-duPont impact tester. 


178 


“We realize that this is not a quantita- 
tive test, but nevertheless through experi- 
ence we have been able to relate the re- 
sults of this test with surface require- 
ments.” 


Fig. 6. Hanson-Van Winkle-Munning 
variant of Parlin-duPont impact tester. 
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Youve got to go 


ALL THE WAY 


to Get Results 


It’s not enough that your electroplating bath be clean to begin 
with. Unless the solution is kept continuously clean, pitting 
and spotting are sure to follow—the final result will fall short 
of the mark. 


That’s why DARCO §-51 is so important to the job. Because 
DARCO §-51 not only adsorbs grease, oil, soap, colloids and 
other trouble-making impurities but, because of its high cap- 
acity, does the job better than any other purifier. 


Thanks to its intense activity, DARCO S-51 is also extremely 
economical. Whether you use it in plating solutions for nickel, 
cyanide zinc, cadmium, copper, iron, gold or silver, a little 
goes a long way, and the actual cost is only a few cents a week. 
Say DARCO S-51 and you say everything that years of ex- 
perience and experimentation have made of activated carbon. 





Use DARCO §-51 and you draw on the technical “know how” 
of the field’s most service-minded representatives. Call one 


of these representatives—get acquainted with all the advan- 
tages of DARCO §S-51. 


(This trademark identifies 
the genuine. Accept no 
. packages without it.) 





DARCO [== 
Bath as Clean 
as the Water 


DARCO) CORPORATION | Used in Your 


Final Rinse? 
60 E. 42nd Street, New York 17, N.Y. 
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Heating Tests 


Many heating tests have been used. There 
are two main variants, each based on a 
different principle. In one, the’ heating 
causes liberation of gas which has been 
absorbed by the base metal, or it causes 
evaporation of liquid absorbed at the inter- 
face or held in pockets in the base metal. 
The pressure of the gases results in the 
formation of blisters. In the other, the 
‘plated object is raised to some high tem- 
perature, then suddenly cooled. The dif- 
ference in the coefficients of expansion of 
the electrodeposit and base metal results 
in severe strain at the interface which 
produces cracks, blisters or peeling. For 
several years there have been strong dif- 
ferences of opinion as to the influence of 
heating on the adhesion of an electrode- 
posit. It appears now that both sides are 
right. The result depends largely upon 
the material of the plate and the base, 
F. C. Mesle, Superintendent of the Bear- 
ing Plating Division, Oneida, Ltd., has 
been one of the most active investigators 
of this problem. He has this to say: 


“It was my intention to prepare a group 
of specimens with different degrees of bond 
strength to be used as an exhibit, but 
some difficulties were encountered which 
made my plan impractical. 

“I had some plated specimens that had 
an ‘as plated’ bond strength of about 1000 
psi. This would be considered ‘poor bond. 
On heating these pieces to from 500 to 
950°F for 30 minutes (less time may have 
accomplished the same results) the bond 
strength was improved to better than 35,- 
000 psi; at this pull the deposited metal 
broke but did not lift from the base. It 
is reasonable to call this bond perfect. 

“A longer time at room temperature 
seems to accomplish much the same result 
as heating. The specimens that could be 
lifted with 1000 psi pull shortly after plat- 
ing, could not be lifted with 35,000 psi 
six months later. Tests made at intervals 
during the six months’ period showed im- 
provement in bond strength with time, but 
the exact time required to change from 
poor to perfect bond was not determined. 
The above illustrates how difficult it is to 
prepare an exhibit that could be used by 
others to check on results or test methods. 

“T will send you specimens that illus- 
trate the points mentioned above. Those 
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marked 1 to 4 are sections cut from the 
same bearing. Therefore, it is reasonable to 
assume that plating conditions were the 
same on all four pieces. The plating was 
done so that the deposit could be lifted 
from one end to give a handle for the ad- 
hesion test. These specimens were plated in 
October, 1944. 


“No. 1 shows how poor the bond was ‘as 
plated’; about 1000 psi pull was required 
to separate the deposit from the base. 

“No. 2 was heated to 900°F for 20 min- 
utes. The deposit was peeled back about 
1% in. before heating to establish that the 
bond strength was same as in No. 1. After 
heating, the bond strength was greater than 
the tensile strength of the deposit. 


“No. 3 is the same as No. 1 except that 
the bond test was made in May, 1945. In 
this case, time (around six months) and 
room temperature have improved the bond 
strength so that it is again greater than the 
tensile strength of the deposit. 

“No. 4 is sent to permit you to make 
the bond test on a tensile machine. I am 
confident the deposit will break rather 
than separate from the base. What hap- 
pens to the first %4 in. should be ignored. 

“The fact that heating generally im- 
proves the bond strength of electrodeposits 
indicates that any test method which re- 
quires heating of the test piece, such as 
soldering lugs to the plated surface, and 
then applying pull to separate the deposit 
from the base, does not give a correct in- 
dication of the bond strength ‘as plated’. 
If the solder test is used, the production 
lot should be heated to same temperature. 

“T stated above that heating generally 
improves poor bond. Sometimes the reverse 
seems to be true. Specimen Nos. 5 and 6 
illustrate this. 

“No. 5 shows good bond ‘as plated’. 

“No 6 has been heated to 900°F but 
the bond strength is definitely poorer than 
before heating. Nine months’ time and 
room temperature have not produced the 
same effects as the heating. Why? I would 
like to know the answer.” 

George B. Hogaboom, Sr., Consultant on 
Electrodeposition and Finishing of Metals, 
writes on the question of heating: — 

“It is believed that the Mesle method 
of heating the specimen does not give cor- 
rect results. It appears that Mesle over- 
looked the fact that upon heating silver 
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Like the super-fast modern 
planes ... Codman Ventilated 
Non-Fray Buffs are built for 
speed. 

@ These perfected neal 
buffs have been scientifically) 
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proper ventilation at high) 
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“Apply Cold by Brush 











Acid-Alkali-Water and 
Corrosion Resistant 


TT PAINT, a liquid formula- 
tion of Tygon sheet stock (the 
flexible plastic used to line plating 
and pickle tanks), will resist spill- 
age or fumes from all plating or 
pickle solutions. Ideal for lasting 
protection for walls, structural steel, 
tank and equipment exteriors, fume 
hoods, etc. Available in white, 
black, clear, gray, red, green, and 
aluminum. 


Masking Materials — Tygon 
Tempro-tec, a liquid masking ma- 
terial applied. by spray, dip, or 
brush. Air dries 4-6 minutes. Peels 
easily free. 


Hook and Rack Coverings—Ty- 
gon flexible tape and tubing for 
protection of hooks and racks. 
Will not take a plate; resists all 
‘plating solutions; lessens current 
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plated nickel-silver, diffusion of the silver 
coating into the base metal occurs at cer- 
tain temperatures. When diffusion occurs, 
then the bond between the base metal and 
the coating is improved in many cases. If, 
however, the diffusion layer is brittle, the 
peeling of the coating is caused by frac- 
ture rather than non-adhesion. Some met- 
als do not diffuse into each other, e.g., 
silver and steel. If copper is used as an 
undercoat it may diffuse into both the 
steel and the silver. It appears to me that 
the good adhesion obtained on silver-plated 
aircraft bearings is due to the diffusion of 
the nickel undercoat into the steel and 
the silver. The extent of diffusion is also 
of importance.” 


Hogaboom continues in another letter: 


“If flat, smooth surfaces of cadmium and 
copper are held tightly together, within a 
month the cadmium will have lost weight 
and the copper gained in weight. 


“If a sheet of polished brass is cadmium 
plated and the cadmium removed within 
a few hours by immersion in a solution 
of ammonium nitrate, the lustre of the brass 
is hardly affected. If, however, the plated 
piece is permitted to stand 48 hours be- 
fore immersion in the ammonium nitrate 
solution, a loose, black film will be found 
on the brass and the lustre of the brass 
is destroyed. 


“When cadmium plated brass was heated 
to about 350°F, the deposit blistered. It is 
my opinion that diffusion had occurred, 
that a brittle layer of cadmium-copper-zinc 
was developed by the heating and that it 
was the cause of the blistering. 


“In his book ‘Cadmium — Its Metallur- 
gical Properties and Uses’, N. E. Budgen on 
pp. 140-142 states that while small amounts 
of cadmium hardens copper, 6% of cadmi- 
um in the copper makes ‘it break up into 
short pieces and fall away’. And ‘Further 
increase of cadmium (above 1%) does not 
harden the alloy as would be expected 
from the increased proportion of the hard, 
brittle constituent Cu,Cd, which is form- 
a a 


“In his study of the electroplating of 
zine die castings (Trans. Electrochem. Soc. 
66, 427 [1934] ) Castell found that a 
brittle diffusion layer was formed between 
the copper plate and the base metal.” 


Fespruary, 1946 


K. G. Soderberg comments on Hoga- 
boom’s last-quoted communication: 


“T can confirm the rapid diffusion which 
takes place in cadmium plated brass at 
room temperature. From studies of elec- 
trical contact resistance between cadmium 
plated copper surfaces, I concluded that 
the rate of diffusion between cadmium and 
copper is exceedingly slow at room tem- 
perature but rather rapid at temperatures 
as low as 210°F. Blistering is not a nor- 
mal phenomenon on cadmium plated brass 
or copper which have been kept at ordi- 
nary temperatures.” 


A. E. Foche, Diamond Chain & Mfg. Co., 
states: 

“After plating, the test pieces are tem- 
pered at 375°F for 3 hours to remove hy- 
drogen. We have found that this step is 
important. In some cases pieces which have 
not been tempered have shown poorer ad- 
hesion than those whicl have.” 


An approach to a semi-quantitative heat- 
ing test is suggested by E. M. Hayden of 
The Stanley Chemical Co.: 


“The higher the temperature or the more 
heat applied, the higher will be the de- 
gree of blistering or peeling of an electro- 
deposit having poor adhesion; and the 
poorer the adhesion, the worse the blist- 
ering. The resistance to blistering upon 
the application of heat is then an indica- 
tion of the degree of adhesion. We use 


- 350°F for copper-nickel-chromium deposits 


on die castings, red heat for nickel di- 
rectly on steel. These’ tests are practical 
for proving a cleaning cycle prior to plat- 
ing. It is interesting to note that if satis- 
factory adhesion is present to begin with, 
the application of heat will further en- 
hance the adhesion. Induction heating has 
been proposed as a means of increasing 
adhesion by effecting an actual alloying 
of the base metal and the electrodeposit. 
We do not consider the two methods de- 
scribed above as being novel, but-they are 
a practical means of determining satisfac- 
tory adhesion. Obviously, the bend test re- 
sults in a damaged article. The heating 
test has the advantage of not damaging the 
test piece, yielding an acceptable product 
if the adhesion is satisfactory, and may be 
used for items for which the bend test is 
not applicable. Perhaps with the advances 
being made in induction heating, a simple 
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practical method, closely-measuring the de- 
gree of adhesion, can be worked out.” 

An experience which has been mentioned 
several times, especially by those who plate 
on aluminum, is well described in the com- 
munication from E. H. Lyons, Jr. While 
he speaks of days before blisters develop, 
others have spoken of weeks: 


“Blisters sometimes develop in zinc and 
cadmium coatings on storage at room tem- 
perature. Sometimes 5 or 6 days are re- 
quired for the blisters to develop. They 
are believed to be inflated by the small 
amount of hydrogen absorbed during plat- 
ing, but will not show up unless the adhe- 
sive bond is unsatisfactory. Excessive hydro- 
gen absorption sometimes produces blisters 
in the steel surface, but iron may then be 
seen or detected on the detached portion 
of the zinc coating. Separation between the 
electrodeposit and steel base are indications 
of poor adhesion. 

“Instead of waiting a week for blisters 
to develop, the specimen may be heated 
for an hour at 300-400°F, or for a shorter 
time at 500°F. 

“For steel strip and wire and certain 
other plated parts, the blister test is applied 
by holding the specimens above a Bunsen 
flame until the zinc softens and ‘fuses’, 
which can readily be seen with the naked 
eye. Often a certain amount of wrinkling 
of the surface and sometimes a distinct 
yellowing accompany the ‘fusion’. The 
temperature at which zinc softens and be- 
comes plastic but does not actually melt 
is believed to be about 600°F. 


“Any blisters which develop during 
heating indicate faulty adhesion. There is 
a tendency to regard the estimated tem- 
perature at which the blisters appear, and 
their size and number, as a semi-quanti- 
tative measure of adhesion, but we do not 
believe this is correct; they probably meas- 
ure only the rate and amount of evolu- 
tion of hydrogen from the steel. 


“Following the blister test, it is wise to 
apply a bend test to the ‘fused’ area and 
its immediate neighborhood. The most crit- 
ical portion appears to lie % to % in. 
outside the ‘fusion’ zone. Failure here is 
not regarded as cause for rejection, but it 
indicates fault in the cleaning process 
which, if not corrected, will ultimately 
lead to failure in one of the other tests.” 

A suggestion for a test of comparative 
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adhesion for one series of panels is given 
by W. E. Moline: . 


“Poor adhesion is measured compara- 
tively by heating a series of panels in a 
constant temperature oven at 350°F for 
one hour. The number of blisters appear- 
ing per unit area is taken as the basis of 
evaluation of any one series.” 

‘The heating test which depends upon 
the difference in coefficient of expansion 
of deposit and base metal has been men- 
tioned frequently. One such test is well 
described by C. H. Greenall, Lt. Col., Ord- 
nance Dept., Frankford Arsenal: 


“It has been found in a limited num- 
ber of experiments at this Arsenal that 
cyclic exposure of coated specimens to sub- 
zero temperatures followed by room tem- 
perature is a sensitive method of detecting 
poor adhesion of nickel and chromium 
coatings. Thus far only —40° and —70°F 
have been tried. It is felt that a tempera- 


ture as low as that of liquid air may be 


useful in separating electrodeposits from 
base metals having different temperature 
coefficients of expansion.” 


The “Black Light” or “Fluorescent” 
Test 


This is one of the newer tests which 
nevertheless has been mentioned in sev- 
eral reports. From these, and from conver- 
sations, it is evident that the method is ap- 
plicable only in special cases, and even 
then its value is questionable. It depends 
upon the penetration of oil between the 
coating and base metal. Some have used 
the method in connection with the heating 
test to detect whether loosening has taken 
place or not. It does indicate complete 
lack of bond at edges, but does not show 
a loose deposit even where a blister ex- 
ists unless there is a break in the deposit. 
It is more a test for porosity than for ad- 
hesion, in fact, it shows only a complete 
lack of adhesion. 


The Erichsen Cup Test and Variants 


Extrusion tests have appeared under var- 
ious names in the literature. The ones most 
commonly used are the Erichsen cup test 
or simply the cup test, the Olsen ductility 
test and the Romanoff flanged cap test. 
Several have used the regular Brinell ma- 
chine to force a ball into the sample. From 
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.. . For Electroplating 
... Compounding Chemicals . . . Storing Liquids 
... Metal Finishing . . . Hard-to-Handle Solutions 


HE strength and sturdiness of glass 
"Tl aa make them practical for any 
job where you need tanks that are im- 
pervious to acids, alkalis, chemicals. 
They are also ideal for jobs where you 
need tanks that can withstand sharp 
temperature changes, that are non- 
porous, non-absorptive, and won’t con- 
taminate their contents. 

Pittsburgh Glass Tanks are made of 
specially tempered glass—four times as 
strong as ordinary glass of the same 
thickness. They withstand hard usage, 
give long service. 

We will be glad to recommend the 


Gloss Tenks 


BY ’’ PITTSBURGH” 





3 
PITTSSEURGH PLATE GLASS BOMPANY 


kind of glass tanks best suited to your 
specific working conditions. There is a 
wide variety of types and sizes available: 
tanks faced with glass, inside and out; 
tanks with glass inner facing only; tanks 
made of transparent glass or of colored, 
opaque Carrara Structural Glass. Send 
the coupon for information about glass 
tanks by “Pittsburgh.” 


Pittsburgh Plate Glass Company 


| 2044-6 Grant Building, Pittsburgh 19, Pa. 
j Please send me, without obligation, your 
| free folder giving full details ome Glass 
Tanks by “Pittsburgh.” 

| as SES eA teat eee eens 
MMI, c.accpucc ucts ese eethapecvReeie's 
Bar Ns be: eessinbesaaeeeeen es 


‘prrrssuRGH’ slendh for ZLualily Glass and aint 
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the extent that these tests are reported in 
the literature, one would gain the impression 
that extrusion tests are in general use in 
industry, but in all the correspondence re- 
ceived such tests have been mentioned in 
only a few instances and then without 
details or critical comments. A possible ex- 
planation is that most of the published lit- 
erature comes from research laboratories 
where the necessary equipment is avail- 
able, while a large part of the corres- 
pondence came from production operators 
and managers. ’ 


It might be well to state here that one 
gets the impression from the literature 
that the value of the various extrusion 
methods is highly questionable. They de- 
pend very much upon the nature of both 
the coating and the base metals. One some- 
what favorable report was received from 
L. R. Westbrook, Research Manager of 
the Electroplating Division, E. I. du Pont 
de Nemours & Co. He states: 


“Recently we have had occasion to use 
the standard Olson machine for measuring 
plate deformability and found that poor 
adhesion was very readily demonstrated. 
While I doubt that this technique could 
be adapted to quantitative measurement 
of adhesion, something might be worked 
out in connection with deformation tests.” 


The Scratch or Scratch-and-Knife Test 


Here again the published literature,— 


particularly the older literature, gives the 
impression that tests of this nature were 
in common use, but the private reports con- 
tained only an occasional mention of them. 
Two explanations are offered: There has 
been considerable improvement in adhe- 
sion during the past few years, and thick 
deposits are more common. From a con- 
versation with the man in charge of ad- 
hesion testing for a large bearing manu- 
facturing company, it appears that a test 
somewhat similar to the scratch test for 
thin coatings is being used for the thick 
linings of bearings. Parallel grooves are 
machined through the lining to the base 
metal, the distance between them depend- 
ing upon the thickness of the lining; then 
another set is machined at right angles to 
the first. A blunt chisel is placed against 
the rectangular sections thus formed and 
hit a sharp blow with a hammer. This is 
considered a highly effective test for lin- 
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ings made of relatively hard metal, but 
has little value for soft metal. 


The Chisel Test 


This test has come into fairly general 
use recently, largely on the thick coatings 
used on bearings. C. F. Nixon states: 

“The chisel test was used on work of 
such size and shape that the deformation 
test could not be applied and on plate of 
considerable thickness. One variation of 
the test is to place a sharp chisel back 
of a plate overhang, and give it a sharp 
hammer blow. If the adhesion is good, the 
plate will either break away or cut through 
without affecting the bond between base 
metal and plate. 

“A second chisel test consists of cutting 
through the plate with a sharp chisel and 
when the base metal is reached, determin- 
ing whether the separation is plate from 
plate or plate from base.” 

A sharp chisel is used in the above pro- 
cedure. Vincent Mattacotti describes a 
procedure in which a blunt chisel is used: 

“The chisel method has been used suc- 
cessfully to determine the adhesion of very 
heavy electrodeposits of silver, .040-.060 in. 
thick, over steel. 

“The chisel shall be % in. wide and 
shall be ground with a bevel on one side 
only, leaving the back flat and straight. 
The cutting edge shall be a flat surface 
1/32 in. in width and 90° to the flat back 
in order that a pushing action rather than 
a cutting action be obtained. The chisel 
shall be maintained in proper condition and 
re-ground when necessary to maintain the 
flat back. A 12 oz. ball peen hammer shall 
be used. 

“The procedure to be followed in chisel- 
ing a bearing is: The plated bearing shall 
be hung on a proper fixture with proper 
stops. The chisel shall be held vertically 
with the flat side against the flange of 
the bearing and shall be in such a posi- 
tion that it will pass through a slot pro- 
vided for this purpose on the fixture. The 
chisel shall be struck by-the hammer un- 
til the silver either tears or is cut through. 
Any silver tear shall be examined for depth 
by further chiseling if necessary. A tear 
more than % in. deep shall be cause for 
rejection. 

“The chiseling shall be performed around 
the flanges of the bearing in three loca- 
tions equally spaced.” 
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Various other modifications of the chisel 
test are in use. One which I have seen used 
with considerable success consists in tak- 
ing a strip of any convenient width and 
sawing nearly through the base metal, 
then bending it at right angles until the 
base metal, or base metal and deposit 
break. If- the adhesion is not too good, 


the deposit will part from the base metal 
to a greater or lesser. degree. Even if there 
is no visible parting between the deposit 
and base metal, a thin, sharp chisel hit 
with a light hammer may still loosen the 
deposit. If not, the adhesion may be con- 
sidered perfect. A very good idea of the 
bond may thus be obtained. 


MANUFACTURE OF COPPER FLOAT BALLS 
by Electrodeposition 


By GEORGE B. HOGABOOM 


New Britain, Connecticut 


ALLS can be made of pulp paper on 

which the copper is deposited. The 
method used is the same as that for mak- 
ing toys and small ornaments. A split mold 
is made of cast iron in which the required 
amount of moist paper pulp is placed. 
Through a nozzle reaching to the center of 
the mold air is introduced at a pressure 
that will “blow” the pulp to the sides of 
the mold. The ball is removed and thor- 
oughly dried. 

Instead of using water, one can saturate 
the paper pulp with a thin solution of a 
plastic compound. 

When the paper pulp ball is dry, it is 
sprayed with or dipped into a thin solu- 
tion of shellac,, wax, or a plastic compound 
which serve to render the paper impervi- 
ous to water. 

Copper bronze powder that is free from 
grease, e.g. a “lining” powder, is mixed 
with relatively small amount of cellulose ni- 
trate lacquer that contains not more than 
5% of gum. A lacquer for polished silver- 
ware is suitable. The mixture is sprayed on 
- the paper ball and allowed to dry in air. 

If the paper pulp is well impregnated 
with the waterproofing material and a small 
hole is left in the ball, a holder can be 
made which permits the ball to be filled 
with solution on immersion in the electro- 
plating bath. If the ball is completely 
sealed, a device to hold the ball forcibly 
under the solution will have to be used. 

The copper is applied in a copper sul- 
fate solution, the composition of which 
may be: Copper sulfate — 28 oz.; sul- 
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phuric acid — 6-8 oz.; water — 1 gallon. 
Operating conditions are room tempera- 
ture and a current density of 20-60 asf. 

A low current density should be applied 
until the ball is well covered with copper, 
after which a higher current density can 
be used. Air agitation of the solution may 
be employed to advantage when the higher 
current density is used. 

If a smooth deposit is required it is ad- 
visable to filter the solution continuously 
during operation. 

Another method is to make a mold with 
a cavity in the shape of a hemisphere. Any 
metal, e.g. cast iron, may be used as mold 
material. The mold is given a coating of a 
hard wax, e.g. canauba wax, not less than 
.005 inch thick. The wax can be applied 
by repeated dipping into molten wax or 
by spraying the wax which has been dis- 
solved in a suitable solvent. It is probable 
that a high grade floor wax can be used. 

When the wax is dry, copper bronze in 
lacquer can be applied by spraying and 
plating carried out as previously described. 

After plating, the application of a low 
heat will permit the electroformed copper 
shell to be removed from the mold. 

Suitable allowance must be made in the 
construction of the mold to permit trim- 
ming and soldering together of the two 
halves of the copper shell. If desired, the 
solder joint can be covered by plating the 
ball in a standard cyanide copper bath. 

Balls can also be made from thin metal 
and electroplated in a copper solution to 
ebtain the required strength. 
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SILCO withstands heat up to 1000° F, is impervious 
to dampness and corrosive gases, and has extremely high 


resistance to abrasion and impact. It comes in any 
color you name, and in two pleasing eggshell finishes. 
SILCO is very easy to work. Spray it on and dry it at 
200° F. Then bake it in any industrial oven at 350° F. 
The result will amaze you! Sample and details on re- 


BLACK MAGIC 


DEEP PENETRATING 1-BATH OXIDE BLACK 
FOR STEEL AND IRON 


This single bath gives iron and all steels except stainless a dense, 
permanent black that won’t rub off (penetration .0001”). Very 
flexible; products may be formed after processing. Also an 
effective rust inhibitor and a fine bond for paints and lacquers. 
Chemical reaction at 300° F. There are also BLACK-MAGIC 


baths for zinc, copper, brass and cadmium. Sample and details 
on request. 


INVESTIGATE 


THE GLASS-BASE PROTECTIVE SPRAY COAT 


And Get a Surprise! 


In color, texture and durability, SILCO stands absolutely 
alone. As a finish for steel and brass, its applications are 
beyond calculation! Though sprayed on, when baked 
it soon takes on the hardness of GLASS! 


Improved Finish 
For 


MOTORS 
MUFFLERS 
EXHAUST PIPES 
STOVES, HEATERS 
OVEN LININGS 
INCUBATORS 
FAN BLADES 
STEEL SASH 
RADIO CASES 
FILING CASES 
TYPEWRITERS 


MITCHELL-BRADFORD CHEMICAL COMPANY 


MODERN METAL FINISHES 


[2446 MAIN ST., (Stratford) BRIDGEPORT, CONN. EK) 





CHICAGO OFFICE: 111 W. son 
BLACK-MAGIC OXIDE BLACKING SALTS 7 
WITCH-DIP & WITCH-OIL FINAL FINISHES . .. y, 





SILCO Glass-Base PROTECTIVE COATING 
HEAT TREATING SALTS. CLEANERS. ETC. 








N. Y. CITY: Lacquer Finishing, Delawanna, N. J. — DETROIT: June & Co. CLEVE- 

LAND: Universal Paint & Varnish Co. — PHILA.: Albert Printz, Germantown; INDIAN- 

APOLIS: R. E. Stovall & Associates — ST. LOUIS: G. S. Robins & Co. — LOS 
ANGELES: Barber-Webb Co. — OAKLAND: Geo. A. Kushman Co. 


Fesruary, 1946 


189 


























/ convention 
Opportunities for You 


While A.E.S. Conventions have always been full of educational 
opportunities the 1946 Conference Program is really loaded with 
valuable, useful material. Here are a few samples: 


Organic Symposium 
This will give you latest information on new and improved, organic tank 
linings . . . rack coatings . . . protective coatings . . . decorative finishes 
. . you'll want to get this material first hand and enter into the dis- 
cussions that are sure to follow. 


Continuous Strip Plating Data 


Here’s one of the livest subjects in the industry and is expected to be well 
covered with plenty of information about the several processes, the equip- 
ment used, and best of all, there will be opportunities to inspect various 
strip plating lines in actual operation. 


Research Project Information 


Here’s your chance to meet the Project Directors. They will undoubtedly be 
there to tell you about their work and to offer suggestions about practical 
applications of the results to some of your every day problems. 


These and a host of other educational opportunities make it worth 
your while to be there. All signs point to a record attendance! 
Make your plans now to attend. 


THE 33rd A.E.S. ANNUAL CONVENTION 
June 17-20, 1946 


HOTEL WM. PENN 
PITTSBURGH, PA. 
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CONVENTION News 


With snow storms raging and the tem- 
perature hovering all too close to the zero 
mark, it is rather difficult to realize that 
June is rapidly approaching. But it is, and 
time-wise that puts the 1946 A.E.S. Con- 
vention, at Pittsburgh, just around the 
corner. Consequently, now is the time to 
make your plans to attend this meeting 
that promises to be the biggest and best 
in A.E.S. history. 


Although the situation is expected to 
ease somewhat before June, hotel space re- 
mains restricted. To firms planning to send 
several men to the Conference we strong- 
ly recommend reservations of double rooms 
instead of single wherever possible. This 
will help insure first class hotel accom- 


modations for the maximum number of 
Convention visitors in the seven or eight 
really fine hotels of Pittsburgh. 

Conference headquarters will be at the 
William Penn, a Statler hotel. We remind 
you again that the dates are June 17-20 
inclusive, and ask that you note that the 
four-day Convention plan is being resumed 
with this Pittsburgh meeting. 


Publicity notices and items about the 
Convention Program will soon appear in 
a dozen or more trade journals. All ma- 
terial for inclusion in the Convention Pro- 
gram, except advertising, should be in our 
hands not later than March 15. 

W. J. Hennessy, 
Publicity Chairman 





RACK COATINGS 


(Continued from page 157) 

ner consumption and the attendant mix- 
ing. One should never attempt to use ordi- 
nary lacquer thinner for reducing the con- 
sistency of rack coating material. Special 
solvents are required for the special syn- 
thetic resins, and only the thinner sup- 
plied by the manufacturer should be used. 

Since use of rack coating materials in- 
volves handling of volatile, flammable sol- 
vents, all steps should be carried out un- 
der conditions which comply with Under- 
writer’s Specifications and local ordinances. 


Some platers think nothing of spending 
hours in designing and making beautiful, 
well constructed racks only to do a haphaz- 
ard, slip-shod job of coating which limits 
the service performance of the rack and 
shortens its life. Others have learned the 
advantages to be gained by the use of the 
proper materials and by taking that little 
extra time and effort which are required 
to do the job right. They are rewarded 
by having long-lived racks which need a 
minimum of attention. 

Use a good coating — follow in- 
structions — obtain good results! 


Fepruary, 1946 


Rheem Research Revises 
Executive Management 


Mr. C. C. Martin, Vice President of 
Rheem Research Products, Inc., Baltimore, 
Md., has announced the appointment of 
Mr. H. C. Irvin as Manager of the Eastern 
Division of the company effective January 
15, 1946. Mr. Irvin’s headquarters will be 
in Baltimore. 


Mr. John Neerhout will continue as Man- 
ager of the Western Division with head- 
quarters in Los Angeles, Calif. The work 
of the two divisions will be coordinated 
through Mr. Martin. 


Mr. Irvin joined Rheem Research in 
February, 1944 as Plant Manager and in 
April of last year was appointed Manager 
of the Marketing Division. Previous to 
joining the company, he was associated 
with the Bendix Radio Corporation at Tow- 
son, Md. as a Management Engineer of 
the staff of the General Manager. Before 
that, Mr. Irvin was a Development Engi- 
neer with the American Brake Shoe Com- 
pany; operating from that concern in 
Baltimore, New Jersey, New York and De- 
troit offices. 
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\\) ACP has developed metal 
gi® ce cleaning, rust removing 
\\ Gh and metal conditioning 
Chemicals and Processes 
which assure enduring 
finishes. 
Our Technical Depart- 
ment will gladly assist in 
adapting them to your 


manufacturing needs. 
Write to Dept. N-1. 





AND BE SURE! 


AWOFACTURERS OF THI STTOR 


AMERICAN 
Office onc! Warehouse AMBLER 


3665 Palmer Ave., Detroit, Mich. 











Walkerville, Ontario 
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TECHNICAL DATA ON PLASTICS. 
Plastic Materials Manufacturers’ Associa- 
tion, Washington 5, D.C., 163 pages, $1.50. 


This book is in no sense a general, de- 
scriptive textbook on plastics; it is, rather, 
just what its name implies — a handbook 
of data, mainly physical, on a wide variety 
of plastics. Quoting from the introduction 
to the book: “The purpose of TECHNICAL 
DATA ON PLASTICS is to.acquaint the 
user with the nature, particular merits and 
utility of various plastics and with property 
values, as measured by recognized methods, 
commonly to be expected in available forms 
and modifications of the various basic com- 
positions.” In order to simplify the pres- 
entation of the data, individual materials 
have been grouped according to composi- 
tion and properties, and the data is given 
for these groups. Hence minor variations 
with respect to the values for a particular 
product may be expected. 


The various plastics are divided into 
twenty categories according to their chem- 
ical composition. For each of these groups 
the data are arranged in a tabular form 
which is uniform throughout the volume. 
The tables are subdivided into sheets bear- 
ing data on electrical, mechanical and 
fatigue tests printed on yellow paper. Data 
relating to ease of fabrication and mis- 
cellaneous tests are printed on pink pa- 
per. In many cases additional data are 
represented in the form of curves showing 
the relationship of a given physical prop- 
erty to some variable condition; for exam- 
ple, tensile strength is plotted as a func- 
tion of temperature, and stress-strain curves 
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By DR. HAROLD J. READ 


are given for tension, compression and 
flexure tests. Almost all of the tables are 
extensively annotated with footnotes indi- 
cating special properties, test methods, 
etc. 

It is recognized in the introduction that 
it is necessary to base the data on well- 
defined and generally accepted test meth- 
ods. This is particularly true in evaluating 
plastics where the values obtained for 
physical properties may vary rather widely 
with the conditions of testing. Insofar as 
is possible, the values listed in the tables 
of this volume are those obtained from the 
test specimens and by the methods of 
test which have been adopted as standards 
or tentative standards by the American 
Society for Testing Materials. These meth- 
ods are not discussed in the handbook, 
but it is important that the user should be 
familiar with them and know their signi- 
ficance. . 

Each set of tables is preceded by a short 
introduction which describes briefly the 
chemical composition of the plastic ma- 
terial concerned, its method of manufacture, 
distinctive properties, some typical uses 
and the forms in which it is made avail- 
able to fabricators. These introductions in- 
clude tabulations of the companies manu- 
facturing the: material under discussion 
and the trade marks or trade names of 
their products. ~ 

While much of the information in the 
handbook is of interest mainly ‘to design- 
ers and fabricators, the electroplater- may 
find much of interest in the data on chem- 
ical resistance, heat resistance, water ab- 
sorption, etc. 
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Complete line 


to meet your metal washing, 
cies rinsing and drying needs, 
oY=y cele -Mo late Mol oc- am )Cbilale| 











ior 
washing and rinsing of single racked 
Liperts in one ynit. 






4 

Tue problem of machine washing of metal parts prior to, and 
washing and drying the parts after, the plating operation, is one 
that cannot adequately be met with any one standard piece of 
equipment. Obviously, the method of handling the parts, the kind 
3 of parts themselves, as well as the nature of the preceding and 
Ter timiog ent Yer dvingetmachine .-«-Sweceeding operations, all have to be taken into serious consideration: 
re Recognizing the complexity of the problem, and knowing Industry's 
desire for simplicity, OPTIMUS engineers, who are specialists in the 
whole range of metal cleaning operations, have designed a minimum 
series of standard models to cover the entire scope of washing, 
rinsing and drying as related to plating. The result is a limited 

ber of dels of proven design that cover a wide number of 
conditions. 
A glance at this table will give a quick idea of the small number 
of basic type of units (7) and the large and complete range of 


GONNEUs Spey tye Pars Weann « CONG#ions (12) met: 
Machine fer handling 



































end Rint 

i aaa ies le Single Baskets Model No. A-1 
An OPTIMUS Plan for the sii Baskets on Conveyor| Model No. B-1 
mechanized handling of pisces Rotary Drum Washing of small parts Model No. E-1 

our metal parts through g 
te” pie a After Rackin Susie Budks Gepet ie. Et 
pine 9g 9 h : 9 Racks in Bulk Model No. D-1 

rying, may mean the 
saving of labor, reducing Nite tent Rinsing ; Model No. E-2 
of ‘‘rejects’’ and increas- Plating — & Drying oe = =. 
ing of your production. AFTER — u 
Write today for the full PLATING Single Rinsing » Model No. C-2 
story showing how el Rack | Drying Model No. C-3 
OPTIMUS Equipment con On Racks | Con- | Rinsing Model No. D-2 
be applied to your tinuous} Drying Model No. D-3 
operations. 

















OPTIMUS EQUIPMENT COMPANY 


ENGINEERS AND MANUFACTURERS 
131 CHURCH STREET, MATAWAN, N. J. STANDARD AND SPECIAL TYPES OF EQUIPMENT 


FROM THE SMALLEST TO THE LARGEST SIZES 


OR TIMIUS eS 
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By FRANK K. SAVAGE 


Chairman, Program and Educational Committee 


Electricity for the Plater I 


D. A. COTTON. Products Finishing 9, 
No. 11, 36-42 (1945). 


The early history of electricity is present- 
ed with particular emphasis on static elec- 
tricity. 

Raymonp F. Leprorp 


Electricity for the Plater II 


D. A. COTTON. Products Finishing 9, 


No. 12, 54-62 (1945). 


The early history of voltaic electricity is 
presented together with a discussion of its 
magnetic effects. Definitions of ampere, 
volt and ohm are given. 


Raymonp F. Leprorp 


Electricity for the Plater III 


D. A. COTTON. Products Finishing 10, 
No. 1, 66-74 (1945). 


The Ohm’s law, series and parallel re- 
sistances, and the resistance of various met- 
als and sections are discussed. 


Raymonp F. Leprorp 


Electricity for the Plater IV 


D. A. COTTON. Products Finishing 10, 
No. 2, 66-74 (1945). 


This article deals with electrical re- 
sistance of metals and the effect of tem- 
perature on resistivity. Actual examples 
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and factors are given for resistance of bus 
bars, rheostats, heaters and tanks. 
Raymonp F. Leprorp 


Electricity for the Plater V 


D. A. COTTON. Products Finishing 10, 
No. 3, 100-06 (1945). 


A resumption of the discussion of the 
current carrying capacities of conductors, 
with emphasis on the circular mill area 
allowed per ampere. Tables for copper 
strip and rod are included. 

Raymonp F. Leprorp 


Magnetic Tester 


E. S. SPENCER-TIMMS. Metal Industry 
(London) 67, 298-300 (1945). 


A new instrument is described, with il- 
lustrations, which measures the thickness 
of non-magnetic coatings on steel. A piv- 
oted beam carries a rod shaped permanent 
magnet at the end of one arm and a weight 
free to move along the other arm which 
is arbritrarily divided into suitable units. 
The magnet is 2 in. long by 7/32 in. dia. 
with hemispherical lower end. Several sizes 
of weights are provided for différent thick- 
ness ranges between .01 and .0001 in. The 
weight is moved along the beam by ro- 
tating it with the finger; contact with the 
sample is made by hand. The instrument 
is said to be accurate within + 10% of 
the thickness and is subject to the usual 
limitations of magnetic thickness testers. 


L. M. Morse 
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The Electrodeposition of Nickel-Cobalt- 
Tungsten Alloys from an Acid Plating 
Bath 


PAUL F. HOGLUND and M. L. HOLT. 
Trans. Electrochemical Soc. 88, Preprint 
24, 11 pp. (1945). 


The most satisfactory aqueous bath found 
was a modified Fink and Lah borate type 
nickel-cobalt bath to which was added a 
small amount of sodium tungstate. The ef- 
fect of bath temperature, bath pH and 
current density on the cathode current 
efficiency and on alloy composition was 
studied. The tungsten content varied from 
less than 1% to about 10% and within 
this range was found to increase with (a) 
increased tungsten content of the bath, 
(b) increased bath pH, and (c) decreased 
current density. In general the appearance 
of the deposits was improved and the 
tungsten content decreased slightly by 
raising the bath temperature. The cathode 
current efficiency was found to be some- 
what less than that of the nickel-cobalt 
bath and vatied somewhat with conditions 
of electrolysis. A bright, adherent nickel- 
cobalt-tungsten alloy was obtained at a 
current density of 1 to 3 amp/dm? in a 
bath containing 240 g/l NiSO,.6H,O, 21 
g/l NiCl,.6H,O, 12 g/lCoSO,.7H,O, 30 
g/1 H,BO, and 3.6 g/l Na,WO,.2H,0 of 
a pH of 4 to 4.5 and a temperature of 65°C 
to 75°C. The alloy deposits were found to 
have no special corrosion-resistant prop- 
erties. 

Leonarp E. WEEG 


Throwing Power of Anodizing Baths 
R. S. HERWIG and A. LEIGH. Iron Age, 
156, No. 25, 51 (1945). 


A modification of the Pan method is 
used for measurement. Two cast aluminum 
plates with sides faced off and one sur- 
face of each plate lap ground are bolted 
together and holes of varying depth bored 
in the joint. After use the plates are 
separated by loosening the bolts and the 
depth of penetration measured. When the 
oxide coating color is very light and dif- 
ficult to see, the coating can be dyed 
black. The test gives valuable comparative 
results. 


C..W. Smirx 
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The Electrodeposition of Copper 


HERBERT BANDES. Trans. Electrochem. 
ical Soc. 88, Preprint 26, 16 pp. (1945). 


The recent literature on copper plating is 
reviewed and particular emphasis is placed 
on the development of the ideas which 
have led to the modern high efficiency. 
high current density processes. Factors 
which appear to be most significant in in- 
fluencing the physical nature of the depos- 
it are (a) type of solution, e.g. acid, cy- 
anide, pyrophosphate, (b) .current density, 
(c) temperature, (d) degrees of agitation 
and (e) nature and concentration of ad- 
dition agents. 

Leonarp E. WEEG 


Performance and Structure of Anodic 
Coatings on Aluminum 


F. KELLER and J. D. EDWARDS. Iron 
Age 156, No. 21, 75 (1945). 


The service life of anodic coatings on 
aluminum can be controlled by choice of 
production procedures and conditions. The 
structures of various anodic coatings on 
different aluminum alloys are shown in 
numerous photomicrographs. The transpar- 
ency of oxide coatings on pure aluminum 
is shown by means of specially prepared 
samples wherein the aluminum was ground 
off, leaving the anodic coating mounted in 
lucite. Alloy constitutents render the coat- 
ing less transparent and more porous. 


Cc. W. Smita 


Fusion Brightening of Electro- 
Tinplate 


ANON. Iron Age 156, No. 16, 57 (1945). 


H. J. Francis of Armour Research Found- 
ation of the Illinois Institute of Technol- 
ogy has developed a technic permitting mi- 
croscopic examination. of tinplate during 
fusion. Attachement of a motion picture 
camera to the microscope makes it possi- 
ble to record the entire cycle. 

The initial fusion is followed by de-wet- 
ting when temperature is carried too high 
or maintained too long before quenching. 
This is shown graphically in four separate 
photographs. 

C. W. Smirx 
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THE RIGHT TYPE OF NICKEL ANODE 


To Fit Your Plating Operation 


« 


( 


y t f F ( | | poe A COMPLETE LINE 


99% Plus Grades 


Cast Oval 
Especially Advantageous for Bright Nickel. 
Also Recommended. for Low. pH Gtay Nickel Solutions. 


BESPLATE 


DEPOLARIZED Rolled Ovals and Flats 
Widely Used for High pH Nickel Plating. 


ROCARB Rolled Carbonized Ovals 


Very Satisfactory for Low pH Baths 


> 


We also Manufacture the Conventional 
Sand Cast 95/97%, Grade in All Styles 


PROMPT DELIVERY FEATURES McGEAN SERVICE 





THE McGEAN CHEMICAL COMPANY 


CLEVELAND 15, OHIO 
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Metal Finishes and Finishing 
Processes IV 


EDWARD ENGEL. Iron Age 156, No. 13, 
65 (1945). 


In this final section valuable informa- 
tion is included under the following ta- 
ble headings: Comparative data, Army and 
Navy Specifications, Lacquers and Enam- 
els; Comparison of Convection and Radi- 
ant Drying Time on a Few Specific Synthe- 
tic Lacquers; Comparative Drying Time of 
Colored Lacquers Using Infra Red Lamps; 
Tinting and Hiding Power of White Pig- 
ments; Luminescent Coatings; Preserva- 
tives (Rust Preventives); Metal Surface 
Testing Equipment and Procedures. 


_C. W. Smirx 


Chromate Deposits — Effect of pH 
Value and Time of Immersion 


S. G. HOWDEN-SIMPSON. Metal Industry 
(England) 67, 258-61 (1945). 


A study was made of a chromate bath 
for magnesium (British Patent Nos. 331,- 
853 and 353451) containing 1.5% potas- 
sium dichromate, 3.0% ammonium sul- 
phate, 15% ammonium dichromate, and 
0.5% ammonia (sp. gr. 0.880). 

Salt spray tests and microscopic examin- 
ation indicated the optimum conditions to 
be: pH — 6.0, time — 10 minutes, temper- 
ature — boiling. The coatings are thin but 
less porous than heavier coatings. 


L. M. Morse 


Chlornaphthalene Wax — Advantages 
and Limitations for Stopping-Off 


C. W. RICHARDS. Metal Industry (Eng- 
land) 67, 266-68 (1945). 


The ideal stopping-off material is one 
with good dielectric properties, adhesion, 
resistance to cleaning and plating solu- 
tions, ease of application and removal, 
capacity for use at elevated temperatures, 
ease of recovery and non-toxicity. Chlor- 
naphthalene wax, a chlorinated naphtha- 
lene, meets most of the requirements. The 
softening point of the wax depends upon 
the degree of chlorination. The pure, un- 
plasticized wax is rather brittle. 
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The best technique is as follows: (1) 
Use a wax having a softening point of ap- 
proximately 120°C and maintain the molt- 
en wax at about 140°C with adequate pro- 
visions for ventilation; (2) Heat articles 
to be treated in degreaser vapor to 80°C, 
and immerse in the molten wax until the 
metal reaches the temperature of the wax, 
then remove; (3) Cool in a ventilated cup- 
board; (4) Re-dip as many times as neces- 
sary; (5) After plating, melt off most of 
the wax in a wax pot and remove the re- 
mainder in a degreaser. 

The one disadvantage of the chlornaph- 
thalene type wax is its toxicity. Adequate 
ventilation of all melting and cooling sta- 
tions is a necessity and absolute cleanli- 
ness of shop and personnel is important. 
Persons with tendencies toward liver dis- 
orders, jaundice, or acne should not be em- 
ployed in the vicinity of the wax. 


L. M. Morse 


Surface Preparation with Abrasive 
Belts 


E. A. OATHOUT. Products Finishing 10, 
No. 2, 54-62 (1945). 


Surface preparation of metals with coat- 
ed abrasive belts vs. setup wheels and the 
effectiveness of the idltr back stand prin- 
ciple are shown. Various types of idler back 
stands are described. 

Raymonp F. Leprorp 


Racking — Plating Fixtures for 
Specialized Purposes 


S. L. VAUGHAN and I. A. USHER. Metal 
Industry (England) 67, 170-2 (1945). 


The factors to be considered in rack de- 
sign are discussed. Descriptions and draw- 
ings are given for a number of plating 
racks developed and used in the author’s 
plant for hard chromium plating, includ- 
ing the plating of a gun barrel. When 
large surface plates are plated, “baffle” 
anodes were used to eliminate effects of 
the anode gases circulating against the 
surface. The baffles were tilted to make 
anode. The use of cathode agitation is men- 
tioned in connection with the plating of 
drills, reamers and milling cutters. . 

L. M. Morse 
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They look about 
the same, but 
Oh, what a 
difference. 


SEND FOR 


e Lead Plating Booklet 
of Practical Informa- 
tion 


e 32-page book listing 
Industrial Chemicals 


e 72-page price list of 
Laboratory Chemicals 


ARSHAW 


7. 







y yung: plating chemicals do look about the same, 
but Joe knows the resemblance stops there. The 
refinements in Harshaw Anodes and Chemicals have 
given Joe added improvements in his plating, which 
he fully recognizes. 

He knows now that Harshaw guards the purity of their 
plating materials. 

One control of purity, for example, is spectrographic 
analysis of raw materials, before they are used, then 
when they are in process, and finally to check the fin- 
ished product. This investigation helps maintain and 
protect the purity of the plating chemicals Joe pur- 
chases from Harshaw. 


Practical plating experience, combined with laboratory 
control and research, has enabled Harshaw to set the 
pace in new plating developments which in turn maintain 
top recognition for Harshaw in the plating industry. 
Keep your production up and your scrap pile down... 
place your order with Harshaw for nickel, chromium, 
copper, cadmium, zinc, tin and lead plating materials. 
Buy top performance. 


re HARSHAW CHEMICAL o. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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RELIANCE 


VARIABLE SPEED 


LATHES 


Reliance Variable Speed Lathes Cut Costs 
There is a RELIANCE LATHE for every need. 


Let us quote on your requirements. 


Chas. F. L’Hommedieu & Sons Co. 


MANUFACTURERS 
Plating and Polishing Machinery 
Complete Plating Plants Installed 

Gen. Office and Factory: 























4521 Ogden Ave. Chicago, Ill. 
Representatives 
O. M. Shoe, Philadelphia, Pa. Branches 
Wm. R. Shields, Detroit, Mich. LOS ANGELES and 
C. B. Little, Newark, N. J.” CLEVELAND 
Fepruary, 1946 
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RAYMOND J. O’CONNOR 


Chairman, Membership Committee 


ELECTIONS 
Chicago Branch 


L. Vande Bogart, 4100 S. Kedzie Ave., 
Chicago 32, Ill. 

R. I. Schub, 836 W. Kinzie St., Chica- 
go 22, Ill. 

V. Anderson, 1500 S. Western Ave., Chi- 
cago 8, IIl. 

J. Gerber, 1439 North Shore Ave., Chi- 
cago 26, Ill. 

W. Lorang, 166 N. Edison St., Elgin, 
Ill. 


V. Loleikis, 7431 S. Eggleston Ave., 
Chicago 21, Il. 


New York Branch 


Robert Corey, 613 Willoughby St., 
Brooklyn 6, N. Y. 

Silvio C. Taormina, Platers’ Technical 
Service Co., 59 E. 4th St., New York 
aN. oe. 


Lancaster Branch 


Charles W. Cook, 125 Harrison St., 
Lewisburg, Pa. 


Pittsburgh Branch 


Carlton Roberts, 


807 Sherman St., 
Johnstown, Pa. 


Boston Branch 


Anthony F. Bronzo, 242 Franklin St., 
Worcester, Mass. 
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Waterbury Branch 
Richard S. Burt, 10 Birch Lane, Nau- 
gatuck, Conn. 


Henry P. Stanco, 49 Earl Ave., Oak- 
ville, Conn. 


Leo J. Bakinow, 301 Fairlawn Ave. 
Waterbury 45, Conn. 


Milwaukee Branch 


Russel Rothe, 4416 N. 36th St. Mil- 


waukee 9, Wis. 

Frank Gutman, 1710 E. Providence Ave., 
Milwaukee 11, Wis. 

Leslie Diveley, 3166 N. 16th St., Mil- 
waukee 6, Wis. 

Robert Bublitz, 209 W. Page St., Elk- 
horn, Wis. 


Bridgeport Branch 
Norman B. Harrison, 930 William St. 
Bridgeport 8, Conn. 
Lois M. Philippi, 1649 State St., New 
Haven 11, Conn. 


Philadelphia Branch 
Howard Martin Marie, 300 W. Clinton 
Ave., Oaklyn, N. J. 
Syracuse Branch 
John F. Maxian, 24 Elfred St., Johnson 
City, N. Y. 
San Francisco Branch 


W. R. Stoll, 235 Second St., San Fran- 
cisco 5, Calif. 

J. C. Standley, 1659 San Pablo Ave., 
Berkley 2, Calif. 
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APPLICATIONS 
Boston Branch 


Alfonso Ferullo, 54 Fay Road, Fram- 
ingham, Mass. 

John E. Haggerty, 3 Curve St., Fram- 
ingham, Mass. 

Robert G. Jamieson, 91 Bryn Mawr 
Ave., Auburn, Mass. 


New York Branch 


Sidney Shein, E. & M. Trading Co., 
Bronx, N. Y. 

John B. deBrun, Egyptian Lacquer 
Mfg. Co., New York, N. Y. 

Vincent J. Marchese, Sperry Gyroscope 
Co., Garden City, L. I., N. Y. 


Pittsburgh Branch 


William H. Wooster, Sr., 32 Keswick 
St., Bellevue, Pittsburgh, Pa. 

Garold C. Jenison, P.O. Box 267, Weir- 
ton, W. Va. 


Columbus Branch 


Jack J. Prendergast, Detrex Corporation, 
13005 Hillview Ave., Detroit 27, Mich. 


Twin City Branch 


H. J. Hawkins, 740 Washington Ave., 
No. Minneapolis 1, Minn. 


Syracuse Branch 


Anthony Falasco, 126 Hope Ave., Syra- 
cuse, N. Y. 


Chicago Branch 


W. E. Anderson, c/o Andco Inc., 1500 
S. Western Ave., Chicago 8, III. 

Vincent Toleikis, 7431 So. Eggleston 
Ave., Chicago 21, Ill. 

Jossel Gerber, 1439 North Shore Ave., 
Chicago 26, Ill. 

William J. Lorang, Box 104, Elgin, Ill. 

L. G. Vande Bogart, 4100 S. Kedzie 
Ave., Chicago 32, IIl. 

Robert I. Schub, 836 W. Kinzie St., 
Chicago 22, II. 

R. Walworth, 906 N. Austin Blvd., Oak 
Park, Ill. 

E. Stack, 10110 S. Emerald Ave., Chi- 
cago 28, II. 

B. Se Breny, 2700 W. 35th St., Chi- 
cago 32, IIl. 
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Bridgeport Branch 


Lois Marjorie Philippi, 1649 State St., 
New Haven 11, Conn. 

Norman B. Harrison, 930 William St., 
Bridgeport 8, Conn. 


Newark Branch 


Eugene W. Wagner, 1063 Prospect St., 
Hillside, N. J. 
Anthony F. Palumbo, 217 Warren St., 


Newark, N. J. 
James V. Cicalese, 133 Fifth St., New- 
ark, N. J. 


Robert L. Hyett,. Kenilworth Hall Rd., 
Cheltenham, England 

David G. Fallon, 31 Boyd Ave., Jersey 
City 4, N. J. 


Baltimore-Washington Branch 


C. H. Sample, Rheem Research Products 
Inc., 1409 Standard Oil Bldg., Bal- 
timore 2, Md. 

James J. Watkins, 2682 Wilkins Ave., 
Baltimore 23, Md. 


TRANSFERS 


Clay Sayers from Milwaukee Branch 
to Chicago Branch 

Thomas F. Barron from Boston Branch 
to Providence Branch 

Alfred Gordon Lee from Grand Rapids 
Branch to Lansing-Jackson Branch 

L. A.-Davies from Chicago Branch to 
St. Louis Branch 

J. H. Monaweck from Chicago Branch 
to Detroit Branch 

Paul J. Kluber from Milwaukee Branch 
to Twin Cities Branch 

William Hudson, Jr. from Detroit 
Branch to Milwaukee Branch 

Leonard L. Singer from New York 
Branch to Detroit Branch 

F. H. Sanders from Chicago Branch 
to Detroit Branch 


REINSTATEMENT 
Newark Branch 


Joseph P. Mickiewiecz, 53 Van Houten 
Ave., Passaic, N. J. 


Boston Branch 


Wesley Colby, 
Mass. 


Bear Hill, Merrimac, 
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RESIGNATION 
Grand Rapids Branch 
Walter F. Hamacher 


SUSPENSIONS 
Bridgeport Branch 


Reno S. Smith 
Montreal Branch 


G. Bonin 
L. Dion 
C. A. Mather 


DEATH 
Hartford Branch 


James F. Burns 





Melbourne Branch President 
Visits United States 


R. MAURIE ANDREWS, President of 
the Melbourne Branch, arrived in 
New York on January 16. His ship was de- 
layed several days by heavy storms and it 
took some little time before Messrs. Horace 
Smith and George Wagner of the Newark 
Branch, his reception committee, succeeded 
in making contact with him. He plans to 
stay in this country until March 4 when he 
will leave for Australia from San Francisco. 
On his way he stopped in South Africa 
and spent not less than six weeks in Eng- 
land enroute to this country. The prime 
purpose of his trip is to study develop- 
ments in electroplating and other finish- 
ing mehtods which have taken place dur- 
ing the war. For this purpose he has spent 
considerable time in New York and New 
Jersey and plans to visit the Detroit, Chi- 
cago and Los Angeles areas. 

Mr. Andrews is the Managing Director 
of The Nella Enamelling & Electroplating 
Co. Pty. Ltd. of South Yarra, Melbourne, 
one of the biggest job shops in Australia 
which, prior to the war, employed not less 
than 130 people. He is also a member of 
the Council of the Collingwood Technical 
School in Melbourne which gives day and 
night courses in electroplating and has a 
complete plating plant for the use of its 
students. He represents the Victorian Elec- 
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troplaters’ Association on which the Mel- 
bourne Branch is represented. 

We are very happy-over the visit of Mr. 
Andrews because, for the first time, we 
have had an opportunity to learn about the 
activities of the Melbourne Branch. Appar- 
ently correspondence from this Branch has 
been misdirected and never reached the 
Executive Secretary’s office. Mr. Andrews 
informs us that the Branch now has about 
80 members and is looking forward to 
reaching a membership of at least 200. The 
Branch has been very active since it was 
granted a temporary charter, has held Well 
attended regular meetings at the Cham- 
ber of Manufacturers Building, Flanders 
Street, Melbourne, with lectures on electro- 
plating subjects by members. Separate 
monthly lectures on Elementary Chemistry 
of Electroplating are given at Melbourne 
University. Mr. Andrews expressed the hope 
that his Branch will soon be granted the 
regular charter applied for to permit it 
to participate more actively in the affairs 
of the A.E.S. 

We wish Mr. Andrews a successful visit 
in the U. S. and an uneventful return trip 
to Australia. He will, on his return, carry 
greetings from the’ Society’s members to 
the Sydney and Adelaide Branches as well 
as to the Melbourne Branch. 








Finishing 

Foremen: 

Burns "Know How" on 

ROUGES 
COMPOUNDS 

WHEELS 

can save you Time and 

Lower Costs while im- 

proving Quality. 

For free samples to 

make comparisons, 

give us the problem! 


E. REED BURNS 
MFG. CORP. 


BROOKLYN 11, N. Y. 
Since 1888 
The “Know How” People 
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a MEMBERSHIP CHART 

«| eRANCH may | change in | percent 

re FIRST GROUP 

Ws LOS ANGELES 151 +181 +12.2 

out CLEVELAND 143 +161 +115 

to PHILADELPHIA 154 +13 + 8.4 

ie DETROIT 390 +30 477 

ell -WATERBURY 122 +8 + 6.6 

ies CHICAGO 357 +23 + 63 

ers NEWARK 213 +13 + 6.1 

tro- NEW YORK 191 +101 + 5.5 

‘ate BOSTON 157 + 8 a 

rit BALTIMORE-WASH. 122 + 5% 4+ 45 

“a HARTFORD 126 + 2% + 2.0 

the GRAND RAPIDS 121 + 1 + 0.8 

it 

asc SECOND GROUP 

visit PITTSBURGH 80 + 71% + 9.4 

trip PROV.-ATTLEBORO 101 + 81% + 84 

sai 0 TORONTO 119 + 8 + 6.7 

oe MILWAUKEE 107 + 6 + 5.6 
BRIDGEPORT 118 + 644 + $5 

_— ROCHESTER 90 + 4 + 44 

ao. INDIANAPOLIS 112 8 + 0.9 
SPRINGFIELD 73 + .% + 0.7 
ST. LOUIS 116 + % + 04 
NEW HAVEN 106 — % ait OS 
DAYTON 109 ti § weet 
BUFFALO 89 — 4% — 5.1 

iS 

a THIRD GROUP 

a ROCKFORD 23 +15 +65.2 = 
SYDNEY 51 +31 +60.8 
TWIN CITY 52 +14 +26.9 
SAN FRANCISCO 55 +13 +23.6 
SYRACUSE 57 in 2 +12.3 

! JACKSON-LANSING 62 + 7% +12.1 ; 
TOLEDO 54 + 4% + 83 
LANCASTER 39 + 2% + 6.4 
CINCINNATI 57 + % + 0.9 
MONTREAL 54 =, 1% + Oe 

Membership May 1, 1945 = 3972 Gain in Membership = 308 
j Membership Feb. 1, 1946 — 4300 | Per Cent of Gain = 8.2 
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Now to Get Them 
into the Freight Car 


RODUCTION delays due to premature 
eo failures will not plague you if you 
specify tanks made of the proper corrosion- 
resisting materials and fabricated by Storts- 
welding. Having more than twenty years of 
experience in building solid metal tanks, lined 
tanks, and clad-metal tanks for every commer- 
cial metal finishing process, Storts engineers are 
prepared to recommend what is best for your 
conditions and to build it with a genuine Com- 
plete Satisfaction Guarantee. 


STORTS WELDING COMPANY 


42 Stone Street Meriden, Conn. 


Manufacturers of Welded Fabrications to Specificatio:. 
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TOLEDO BRANCH Dr. Clinton W. MacMullen presented an 
excellent paper on “Wetting Agents” which 
was followed by a discussion period. 

Neit MarFrFet, Secretary 


The December 6 meeting held in the of- 
fice of the Vic. Miner Co.’ was opened at 
9 p.m. After some discussion the secre- 


tary was instructed to act as a delegate SYRACUSE BRANCH 
and to vote for the Newark amendment. , 
It was suggested that the libraries of President Dr. Murphy announced the ap- 


Toledo University or Blufton College be  Pointment of Paul Swartz to serve as co- 
contacted in an effort to establish subscrip- chairman of the Branch Research Com- 
tions to the Monruiy REVIEW. mittee at the meeting on December 14. 
The January 16 Educational Session in Copies of the Newark Branch Yearbook 
Chicago devoted to a Symposium on Nickel Were passed out and gratefully received. 
Plating was announced. The Grand Rapids Mr. Frank K. Rouge of The Electric 
Branch extended an invitation to its Edu- Products Company read a paper entitled 


cational Session and Dinner Dance. “More for Less”, in which he discussed 
Mr. Charles Eldridge of United Chromi- the performance characteristics and the 
um, Inc. spoke about “Rack Coatings”. economics of generators vs. rectifiers. 
Gaston BercEMAN, Secretary Nem Marre, Secretary 
HARTFORD BRANCH WATERBURY BRANCH 
The Weather Man frowned on the city Plans for the Regional Meeting will be 


the evening of December 10 and only 25 initiated at the business meeting to be 
hardy souls ventured out to hear Meyer held on January 4 at the home of Ells- 
Shacat of United Chromium, Inc. talk on Worth Candee, it was announced at the 
“Bright Copper” in the Egyptian Room of December 14 meeting. 
the Hotel Bond. Mr. Shacat covered his Technical Chairman Joe Thompson in- 
subject thoroughly and gave a clear picture troduced Jack Hyner in his regular book re- 
of the equipment and materials necessary view. His book of the month, “Engineer- 
for the installation of his company’s cop- 18 Alloys” by Woldman and Meltzler, { 
per plating process. He discussed in de- published by the American Society for 
tail the technical aspects of the operation Metals, is a compendium of the properties 
of the process. At the conclusion of the and some of the uses of alloys produced 
talk a display of parts plated with “Uni- both here and abroad. 
chrome” high speed copper were exhibited. Henry Strow discussed as a new de- 
After answering many questions from the Velopment the plating of Speculum metal, 
floor Mr. Shacat was given a rising vote 2 alloy of tin and copper. It is deposited 
of thanks for a well delivered talk. from a cyanide solution and among other 

Frank W. Situ, Secretary desirable properties has good adherence 

; and ductility. 
SYRACUSE BRANCH 


The movie for the evening “Magnesium, 
At the meeting November 16, Mr. Robert Metal from the Sea”, supplied through 
Sizelove outlined the activities of the Re- the courtesy of the Bureau of Mines, pic- 
search Committee and discussed the quota tured very completely the production and 
of Sustaining Memberships assigned to the fabrication of this useful light metal. 
Syracuse Branch and its importance in Mr. L. C. Conradi of the Standard Steel 
raising funds for the Research Projects. Spring Company, Coraopolis, Pa., gave a 
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very interesting talk on “The Corronizing 
Process” and showed numerous samples. 
Two types of coating are produced, a 
nickel-zinc and a_ nickel-tin alloy. The 
nickel-zinc combination gives the highest 
corrosion resistance. The nickel-tin coating 
is brighter and useful particularly in the 
food industry. 

S. L. Henn, Secretary 


SYDNEY BRANCH 


At the November meeting the following 
were elected to office for the year 1946: 
President, Leo Phelan; First Vice Presi- 
dent, Ernest J. Wright; Second Vice Pres- 
ident, H. George Harvey; Secretary-Treas- 
urer, Charles Freeman; Librarian, Frank 
Heard; Board of Managers: Benjamin 
Armstrong, Glen S. R. Walker and Fred 
Bellenger. 

LAWRENCE SmitH, Secretary 


ST. JOSEPH VALLEY BRANCH 


The dinner which preceded the meeting 
on October 3 at Hotel Elkhart, Elkhart, 
Indiana was attended by approximately 
sixty persons. An additional number at- 
tended the technical session. 

Several visitors from other Branches 
were introduced. A number of petitions 
for membership were presented. All being 
found in good order were voted upon and 
accepted. 

Librarian Wysong introduced Mr. B. F. 
Lewis, Technical Director of the North- 
west Chemical Company of Detroit, who 
spoke on “Metal Cleaning and Adhesion”. 
He covered the field of cleaning from 
the original surface up to the actual ac- 
tion of plating, and brought out methods 
and procedures which must be followed 
in order that good adhesion be obtained, 
as well as many reasons for lack of ad- 
hesion. Mr. Lewis then kindly took part in 
the question box discussion. 

Grorce A. Bock, Jr., Secretary 


ST. JOSEPH VALLEY BRANCH 


The November 7 meeting was held in the 
Empire Room of Hotel Elkhart. Forty-six 
members and guests attended the dinner. 
President John Lockerbis introduced a 
number of visitors from other chapters. 

Three applications for membership were 
voted upon and accepted. 
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Acting Librarian Fred Craven introduced 
Mr. R. S. Modjeska, Director of the Scien- 
tific Control Laboratories, Chicago, II. 
Mr. Modjeska gave a talk on “Filtration 
in the Plating Industry” in which he ex- 
plained the use of filterbestos, activated 
carbon and filter aids. The question and 
answer period which followed brought 
forth considerable discussion. Messrs. 
Wurster and Fuller of Industrial Filter and 
Pump Manufacturing Company, Chicago, 
Ill. then demonstrated the action of a 
filter unit with a glass model. 

Greorce A. Bock, Jr., Secretary 


PITTSBURGH BRANCH 


Miss Morrison and Mr. Stockton of 
Standard Steel Spring Company presented 
a talk on the “Cleaning and Electroplating 
of High Carbon Steel” at the December 20 
meeting at the Roosevelt Hotel. 

Frank R. KELLER, Secretary 


CHICAGO BRANCH 


The January 11 meeting was held at the 
Hamilton Hotel, President P. Krause pre- 
siding. 

A request by C. G. Conn Ltd. for per- 
mission to make a wire recording of the 
Regional Meeting was granted. A copy of 
this recording will be mineographed and 
sent to the MonTHLY Review and the men- 
bers of the Chicago Branch. 

E. H. Lyons, Jr., Second Vice President 
of the Branch, entertained with his colored 
motion pictures of Utah and Colorado. 
The pictures covered about a month of bus, 
train, horse and foot travel in the West 
with its canyons, mountains, high peaks, 
beautiful flowers and fruit. Mr. Lyons had 
visited districts that were rough and al- 
most unexplored by man. He explained the 
pictures and told stories for two enjoy- 
able hours. 

The following questions were discussed: 

Q. 1: What is a good stripping method 
for the removal of nickel from die cast- 
ings? — A. Reverse current in 60° Bé 
sulphuric acid at 80°F. 

Q. 2: How can one produce a bright 
surface on a dirty zinc base die casting 
without plating? — A. With the Zinc 
Chrome Process, polishing or barrel fin- 
ishing. , 

M. H. Loncriexp, Secretary 
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MILWAUKEE BRANCH 


Mr. Vincent Mattacotti was appointed 
chairman of the Branch Papers Commit- 
tee for the 1946 convention at the 363rd 
regular meeting on December 7. 

Following the election of new members, 
Mr. W. A. Helbig of the Darco Corpora- 
tion gave some very interesting informa- 
tion on the action of activated carbon in 
filtering plating solutions. The ability of 
carbon to remove only definite amounts 
of one organic substance while it retains 
the ability to remove others is one char- 
acteristic most of us did not know. For ex- 
ample, it may be saturated with wetting 
agents and brighteners and still continue 
to remove oils and other organics. 

After Mr. Helbig’s talk and demonstra- 
tion with a glass filter, Phil Ritzenthaler 
gave a very informative résumé of the ar- 
ticle on “Adhesion of Electrodeposits” in 
the November issue of the Review. 

James Durnrorp, Secretary 


MILWAUKEE BRANCH 


The 364th regular meeting was held on 
January 4. The new year saw the Milwau- 
kee Branch off to a fine start with a large 
turnout to hear Mr. O. Kocour speak on 
“Instruments for Solution Control and 
Thickness Testing”. His display included 
pH instruments, standard solutions, Magne- 
Gages, the Hull Cell, and many others. 
Beer and pretzels were served. Since none 
of the members in Milwaukee care for 
such refreshments they went untouched. 

James Durnrorp, Secretary 


TWIN CITY BRANCH 


Thirty-nine were present at the January 
7 meeting. President Paul Felt introduced 
the following guests: John J. Harrington 
of Northwest Airlines, A. J. Fisher of Uni- 
versal Plating Company, Howard J. Hawk- 
ins of Hawkins Chemical Company and 
Mr. Aske of Solventol Chemical Co. 

The door prizes, leather cases contain- 
ing playing card sets, were donated by 
Brown and Bigelow. The recipients were E. 
W. Presser and E. R. Frost. 

E. H. Lindemann gave a report for the 
Research Fund Committee and announced 
that while the Branch had met its quota 
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there were several concerns that had not 
yet had the time to consider the advan- 
tages. Gunnar Deedon advised that his 
committee is working on the Convention 
Exhibit and would give more definite in- 
formation at the February meeting. 

Mr. E. R. Kraft of Rheem Research 
Products spoke on “Chromate Finishes” 
and presented the operating characteristics 
and conditions for various processes. 

Rosert L. Bucktey, Sec’y-Treasurer 


CLEVELAND BRANCH 


The regular monthly meeting was held 
January 4, with George Svenson in the 
chair. 

Librarian Ralph Schaefer introduced the 
speaker of the evening, Mr. W. S. Mor- 
rison of the Illinois Water Treatment Com- 
pany. His subject was “An Exchange Meth- 
od for Water Treatment”. The talk was 
very interesting and brought forth many 
questions. 

Three new members were elected. 

Harvey P. He, Sec’y-Treasurer 


NEWARK BRANCH 


Forty-seven members attended the Decem- 
ber 7 meeting presided over by First Vice 
President John DeVries. 

Six Branches had acknowledged receipt 
of the Newark Branch Year Book. Howard 
L. Cobb was elected to survey the field for 
Convention papers. 

There were three elections of new mem- 
bers, one reinstatement and three appli- 
cations for membership. 

Our own member, Robert S. Herwig, 
Research Chemist with the Bendix Avia- 
tion Corporation, Teterboro, N. J., gave a 
well received paper on “Black Anodic Coat- 
ings on Aluminum Alloys” which will be 
published in a forthcoming issue of. the 
REVIEW. 

Greorce WacneEr, Secretary 


NEWARK BRANCH 


Seventy-three members and guests at- 
tended the January 4 meeting. Three ad- 
ditional branches had expressed their 
thanks for the Year Book and several re- 
quests, among them from the French Re- 
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public, for additional copies were com- 
plied with. Dr. A. K. Graham, in a com- 


munication, advised that the Newark 
Branch Amendment had carried by a twen- 
ty-six to one vote. Two applications for 
membership were received. 

Mr. Clifford Struyk of the Wright Aero- 
nautical Corp., Paterson, N. J., a member 
of the Newark Branch, spoke on “Tin- 
Bronze Alloy Plating”. He stated that this 
deposit was the only successful substitute 
for a tin deposit as a stop-off in the harden- 
ing of airplane parts, and that it was also 
useful for decorative purposes. Finished 
samples were exhibited. An interesting dis- 
cussion followed. 

Librarian Howard L. Cobb then con- 
ducted the Question Box. 

Grorce WacNeER, Secretary 


BRIDGEPORT BRANCH 


Arthur R. McNeil, member of the Tech- 
nical Sessions Committee, presided at the 
Open Meeting and Educational Session on 
December 14 at which forty-two members 
and guests were present. 

Mr. F. J. Kalafus, Contract and Office 
Manager of the Contract Plating Co., Strat- 
ford, Conn. and a member of this Branch, 
spoke for Mr. R. J. O’Connor, Second 
Vice President of A.E.S., President of the 
Contract Plating Co. and also a member of 
the; Branch, who was unable to present 
his talk because of illness. Mr. Kalafus, 
who has wide experience with the subject 
“Costs, Job Evaluation and Bonus Incen- 
tives”, gave an excellent presentation which 
led to a lively discussion. 

J. G. Sreruinc, Sec’y-Treasurer 


BRIDGEPORT BRANCH 


Forty-one members and guests were pres- 
ent at the December 7 meeting. 

C. C. Helmle, Chairman of the Branch 
Research Committee announced the ap- 
pointment of V. Consalvo and R. J. Kwas- 
nik as members of the Committee. 

The members expressed their regret and 
deep sympathy to Mr. and Mrs. Louis 
Shamas in the loss of their child. 

Ed Loeffel has been honorably discharged 
from the Armed Forces. i 

A letter from F. J. MacStoker, Secre- 
tary-Treasurer of the New York Branch 
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invited the members to their regular and 
open New York meetings. 

In response to a letter from Frank K, 
Savage, First Vice President of A.E.S,, 
strongly suggesting that a committee be 
appointed to secure papers for the Edu- 
cational Sessions at the National Meeting 
in Pittsburgh, the Branch elected Dr. Wal- 
ter R. Meyer to be Chairman of a Branch 
Papers Committee. 

The Secretary was ordered to purchase 
a five dollar Christmas Seal Bond from 
the “Visiting Nurse Association of Bridge- 
port”. 

There were two applications, two elec- 
tions and one suspension for non-payment 
of dues. 

President H. C. Braun appointed Wil- 
liam A. Ehrencrona Chairman of a Com- 
mittee to take care of the annual “Old 
Timers’ Night”. 

Librarian C. C. Helmle asked William 
A. Ehrencrona and H. M. Goldman to 
talk on chromium plating. Both then 
gave valuable information drawn from their 
wide experiences. 

J. G. Srerunc, Sec’y-Treasurer 


MONTREAL BRANCH 


Fifteen members were present at the 
January 14 meeting. There was one resig- 
nation and three suspensions for rion-pay- 
ment of dues. 

P. R. Davidson then conducted a dis- 
cussion of the paper by Dr. Walter Meyer 
entitled “The Effects of Impurities in 
Plating Solutions”. 


WituraM L. F. Giover, Sec’y-Treasurer 


NEW HAVEN BRANCH 


The November 13 meeting opened with 
the showing of an informative film “Lead 
Milling, Smelting and Refining”. 

Meeting Chairman Joseph Downes pre- 
sented Mr. R. J. O’Cennor, President of 
Contract Plating Co: and Second Vice 
President of A.E.S. His thorough familarity 
with the timely subject “Metal Finishing 
Costs” gave the members a very fine edu- 
cational evening. The talk included dis- 
cussions of job evaluation and bonus in- 
centives in still plating, barrel plating, and 
lacquer finishing. ' 

,B.:J..-Garrney, Secretary 
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EDUCATIONAL MEETINGS ANNOUNCED 








NEW YORK BRANCH 


The Afternoon Technical Session of this 
meeting will be held in the Keystone Room 
ef the Hotel Pennsylvania, Seventh Avenue 
and 33rd St., New York City, Saturday, 
February 23, at 3:00 P.M. 

The following program is scheduled: 
“Practical Brass Plating” 

Mr. William J. Schneider 

E. I. du Pont de Nemours Co. 

“New Developments in Silver Plating” 

Mr. Philip Lo Presti 

Sylvania Electronics Corp. 

“Polishing and Grinding of Metals” 

Mr. Howard McAleer 

Formax Mfg. Co. 

The session will be followed by a “Vic- 
tory Celebration” Banquet entertainment 
and dance, commencing at 7:30 P.M. in the 
new Manhattan Room. A good dinner, 
swell show, and top ranking orchestra are 
promised — as well as numerous door 
prizes. Reservations are $7.50 per person 
and should be addressed to Franklyn J. 
Mac Stoker, General Chairman, 25 Prince- 
ton St., Garden City, N. Y. 


BOSTON BRANCH 


The Eleventh Annual Technical Session 
and Banquet of the Boston Branch of 
the American Electroplaters’ Society will 


be held in the Main Ballroom of the Hotel 
Statler on Saturday, March 9, 1946. This, 
our first post-war affair, should prove to 
be unusually enjoyable socially; and, from 
a technical standpoint, especially valuable 
to all of us in our reconversion problems. 

Leonard Chesworth, Chairman of the 
Educational Committee, has lined up an 
exceptional technical session, which will 
include the following speakers and sub- 
jects: 

L. C. Conradi — “Corronizing” 
Walter Pinner — “High Chloride Nickel 

Plating” 

William C. Phillips — ‘Subject to be an- 
nounced” 

This session will get under way at 1:30 
P.M. with Dr. Walter Meyer presiding. We 
are looking forward to interesting discus- 
sions. 

Mrs. Ann Baker Love, who has done such 
a marvelous job in previous years, has ar- 
ranged a program for the ladies which will 
provide a most enjoyable and entertaining 
afternoon. 

The Banquet program includes an excel- 
lent dinner, door prizes, a gala floor show, 
and dancing until midnight. 

The tickets at $5.00 each, include tax and 
gratuities to waiters. Remember the date— 
Saturday, March 9. See you then. 


JosepH T. Sutuivan, Publicity Chairman 
Louis Gacnon, Chairman 





BRANCH NEWS 





NEW HAVEN BRANCH 


The December 11 meeting opened with 
the showing of the film “Alloy Steels”. 

President Walter T. Lynch appointed the 
following Committees: Membership: Jo- 
seph M. Cooke (Chairman), William G. 
Yokel, Clarence Garner, William A. Mont- 
gomery and John M. Barry. — Research: 
C. Fred Gurnham (Chairman), George G. 
Knecht, Bernard J. Gaffney, Albert Rosen- 
thal and George A. Tracchio. — Exhibit: 
Clarence Garner (Chairman), Henry J. 
Creamer, Joseph L. Downes, Richard John- 
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son and Joseph Sexton. — Sick: John W. 
English (Chairman), William F. Bridgett 
and Robert E. Mooney. 


Meeting Chairman Henry B. Smith pre- 
sented Mr. Myron B. Diggin, Chief Chem- 
ist, Hanson-Van Winkle-Munning Co. His 
subject was “The Removal of Impurities 
from Electroplating Solutions”, an impor- 
tant problem which has caused many 
worries to the plating industry. Mr. Dig- 
gin spoke of each solution individually and 
illustrated his talk with lantern slides. 


B. J. Garrney, Secretary 
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SAN FRANCISCO BRANCH 


An excellent floor show and dancing to a 
splendid orchestra was enjoyed by the forty 
persons who attended the Annual Christ- 
mas Party at the Club Lido on December 
8. Not less than fourteen door prizes had 
been contributed by supply houses and 
plating companies at this successful affair. 

J. R. Patrencer, Sec’y-Treasurer 


SAN FRANCISCO BRANCH 


A dinner attended by sixteen persons 
preceded the January 10 meeting. There 
were two elections to membership. 

Mr. J. C. Brossart, Industrial Filter & 
Pump Mfg. Co., Chicago, Ill., presented an 
excellent paper on “Modern Technique in 
Filtering Electroplating Solutions” and 
answered many questions from the appre- 
ciative audience. 

J. R. Patrencer, Sec’y-Treasurer 


BOSTON BRANCH 


There were one election to membership, 
one reinstatement and three applications 
at the January 3 meeting. 

The Banquet Committee reported an 
Educational Session in the afternoon and 
a Banquet and Floor Show in the evening 
of March 9. Ann Baker Love will enter- 
tain the ladies. 

Acting Librarian Louis V. Gagnon then 
presented Messrs. Kenneth M. Huston and 
John Kreml of the Rustless Iron & Steel 
Co., Baltimore, Md. Mr. Huston, being 
the Third Vice President of A.E.S., began 
by describing the work of the Research 
Committee and asked for the Branch sup- 
port. He then read a paper on “Electro- 
lytic Polishing of Stainless Steel”, after 
which Mr. Kreml demonstrated the proc- 
ess with a small electropolishing unit, 
passed samples around to the members 
and answered questions put from the floor. 

A. W. Garrett, Sec’y-Treasurer 





Siebold Takes Over Broadston 
Litho Supply Corp. 

J. H. & G. B. Siebold, Inc., 47 Watts 

St., New York, N. Y. announces acquisi- 


tion of Broadston Litho Supply Corp. of 
55 Vandam St., New York, N. Y. 
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Typical one-bath 
process. Poor color 
and density. Insuffi- 
cient protection and 
sharp edges. 





Two baths produce 
dense color, superior 
rust protection, 
equalized grain, 
reduced friction. 


Microphotographs taken on identical steel 
surfaces by an impartial laboratory. 


Finish the Job 
Right 
with PENTRATE 


( PHYTANIUM-BLENDED ) 


The only patented 2-BATH Process 
(Patent No. 2,192,280) 


Pentrate offers permanent solu- 
tion stability in a black finish 
for steel. This two-Lath process 
is patented. 


For certain alloy steels Pen- 
trate is the only process that 
will guarantee proper and uni- 
form blackening. For all steels 
it furnishes a better finish in a 
shorter time. 


Write for your 
free catalog 
today. 






IN CANADA 
William J. Michaud Co., Ltd., Montreal 
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Yes, faster but with perfect filtration of your plat- 
ing solutions . . . elimination of rejects caused by 
dirty solution . . . superior plating coming from the 
plating baths. 


This means reduction in production costs! 


The “Sealed-Disc” filter is designed to meet plating 
room requirements. It isextremely compact, requir- 
ing very little floor space considering its remark- 
able filtering speed and volume, and is easy to 
clean even when changing from one solution to 
another. One user in your field sums it up pretty 
well as follows: 


“We might say that the output of such a small filter 


ALSOP 


AND CUT PRODUCTI 
ALSOP’S New Sea 





on costs WITH 
led-Disc’ Filters. 


is really amazing to us. We have been so used in the 
past to using filters requiring much larger floor 
space to get anything like the output that your 
small, compact unit gives. We believe it cleverly 
designed.” 


You can have the same positive, trouble-free plat- 
ing. Just write us for more details; there’s no 
obligation. 








ENGINEERING CORPORATION 


Filters - Filter Discs & Sheets + Mixers « Agitators 


102 Fine St., 
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Milldale, Connecticut 


This scientifically designed 
filter disc, the basic element of 
the Alsop filters, enables you 
to control the quality of your 
solution. The unique construc- 
tion stops increasingly finer 
particles as they penetrate the 
disc, The final result is a =~ 
fectly clarified solution, free 
from all foreign matter and 
cloudiness, a faster, more eco- 
nomical filtration. Eight differ- 
ent disc densities make avail- 
able any degree of filtration you may require. 


We can ly this filter material cut in any shape and 
size to fit other type filters, ¥ 


HERE’S WHY 








‘or insp at our booth at the Chemical 
Show—Nos. 321-322. 
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Foreman Plater Polisher 


Buffer Wanted 


Mid-West concern making electric appli- 
ances wants foreman who understands full 
automatic nickel and chrome plate; also 
capable of taking over polishing and buf- 
fing, latest automatic equipment. Reply 
stating experience and salary expected. MR- 
2B, MontHLy Review, P.O. Box 168, Jenk- 
intown, Pa. 


and 


Plater Chemist Available 


Former Navy man with ten years’ expe- 
rience in practical plating work and solu- 
tion control desires position in Philadel- 
phia area. Three year Navy experience in- 
cluded setting up and operating plating 
platn here and abroad. Evening school 
graduate in electroplating chemistry. Age 
28, married, conscientious, very willing and 
able to work. MR-2A, P.O. Box 168, Jenk- 
intown, Pa. 


Plating Firms Prominent on List 
of Prime Contractors Honored for 
Atomic Bomb Work 


Plating firms and manufacturers with 
large plating operations are prominent on 
the list of the 115 prime contractors for 
the Atomic Bomb Project who are collec- 
tively receiving the Seventh Biennial 
Award for Chemical Engineering Achieve- 
ment presented by “Chemical and Metal- 
lurgical Engineering”. The award will be 
made on the evening of February 26th at a 
banquet to be held at the Waldorf-Astoria 
in New York. Reproducing this list would 
require much more space than is available 
but more pertinent details of the award 
may be reported in- the next issue since 
other A.E.S. members, in addition to Presi- 


214 


dent Pinner, may have been appointed to 
represent their respective firms at the pres- 
entation ceremonies. Mr. Pinner was the 
Technical Manager of the division of Hou- 
daille-Hershey engaged as a prime con- 
tractor to make a vital part for the Man- 
hattan District Project. 


Mazia Joins American Chemical 
Paint 





The American Chemical Paint Company, 
Ambler, Pa. announces the addition of 
Joseph Mazia to its staff. Mr. Mazia, as 
metallurgist in the Metal Surface Treat- 
ment Division of the company, will spe- 
cialize on research and development of 
new corrosion prevention methods and with 
commercial application of A.C.P.’s Grano- 
dine and Deoxidine processes. 


THE MonTHLY REVIEW 








Fel 





Previously Mr. Mazia headed the Pro- 
tective Finishes Section of the Ordnance 
Research Laboratory, Frankford Arsenal 
where he served a five-year tour of duty. 
He is an active member of the Philadel- 
phia Branch, A.E.S., and active in com- 
mittee work of A.S.T.M. (Comm. B-8) and 
A.S.M., on electrodeposited coatings, or- 
ganic finishes and corrosion testing. 

Prior to his Government service he work- 
ed as metallurgist for A. Mazia and Son, 
Inc., Philadelphia, Pa., specializing in pre- 
Pr cious metals, fabrication and plating. 
re A graduate of the University of Penn- 
sylvania, Class of 1935, Mr. Mazia con- 





lou- tinued with post-graduate studies in metal- 

-on- : 

‘i lurgy and related sciences at Colorado 
School of Mines, Temple University and 
University of Pennsylvania Graduate 
School. 

cal 





H-VW-M Adds to Staff 


A number of changes in the staff and 
field forces of the Hanson-Van Winkle- Manager of the Company. Mr. Bauer has 
Munning Company, Matawan, N. J., have been with the Company almost twenty 
been announced. These changes include years, coming from A. P. Munning and 
the return of several of their staff from Company, which he had joined in 1926 
the Armed Forces and also the addition as Advertising Manager. He took the same 
of new people. , post with H-VW-M in 1927 after the mer- 

John A. Bauer has been appointed Sales ger of A. P. Munning and Company and 


FOR SALE Available for Immediate Shipment 


1—7500/3750 AMPERE, 6/12 VOLT, A. P. MUNNING CO. “OPTIMUS” Design, Motor Genera- 
tor Set. Separately Excited. Excellent Condition. Full Controlling Equipment. 


1—2500/1250 AMPERE, 12/24 VOLT, CHARLES J. BOGUE ELECTRIC CO. Motor Generator 
Set. Separately Excited. Excellent Condition. Full Controlling Equipment. 


1—1500/750 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE CO. (INTERPOLE) TYPE, 
Motor Generator Set. Excellent Condition throughout. Full Controlling Equipment. 


1—1500/750 AMPERE, 6/12 VOLT, IMPROVED AMERICAN GIANT Motor Generator Set. 
Complete Controlling Equipment. Excellent Condition. 


10—1440/720 AMPERE, 6/12 VOLT, UDYLITE (MALLORY) RECTIFIERS. Input Rating: 
220/440 volts, 3 phase, 60 cycles. Excellent Condition. 


2—750/375 AMPERE, 6/12 VOLT, HANSON & VAN WINKLE CO. Motor Generator Sets. Ex- 
cellent Condition. Full Controlling Equipment. 


15—125 AMPERE, 7% VOLT, HOBART BROTHERS CO. Motor Generator Sets. Like New. 
Full Controlling Equipment. 


ANODIZING MOTOR GENERATOR SETS 


1—1000 AMPERE, 50 VOLT, CHANDEYSSON ELECTRIC CO. SYNCHRONOUS-DRIVEN 
Motor Generator Set, complete with Exciter and Full Controlling Equipment. 


1—500 AMPERE, 60 VOLT, WESTINGHOUSE Motor Generator Set, complete with Full Con- 
trolling Equipment. 


JOHN A. BAUER 














n 
pany, 2—500 AMPERE, 40 VOLT, MOTOR GENERATOR CORPORATION Motor Generator Sets. Ex- 
n of cellent Condition. Full Controlling Equipment. 
a, as 2—400 AMPERE, 40 VOLT, MOTOR GENERATOR CORPORATION Motor Generator Sets. 
reat Complete with Full Controlling Equipment. 

1—500 AMPERE, 24 VOLT, HANSON & VAN WINKLE CO. INTERPOLE TYPE Motor Gen- 

spe- erator Set. Excellent Condition, Full Controlling Equipment. 
at of 143 SIDNEY STREET 
| with M. E. BAKER COMPANY camsriDGE, MASS. 
jrano- 
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the Hanson and Van Winkle Company. In 
1933, Mr. Bauer took charge of the Pitts- 
burgh office; from 1934 to 1936 he man- 
aged the Philadelphia office, and from 
1936 to 1939 he was in charge of the New 
York office. In 1939 he was appointed 
Assistant Sales Manager with headquarters 
in Matawan. His responsibilities as Sales 
Manager will be the handling of general 
administrative problems. 


Ralph R. Granquist has been appointed 
manager of the Chicago office of the com- 





RALPH R. GRANQUIST 


pany. Following his graduation from col- 
lege, Mr. Granquist engaged in other fields 
for a time and entered the employ of 
Hanson and Van Winkle Company in 1923. 
He has been a field representative, lo- 
cated in the Chicago office since that time, 
and is widely known in this territory. 

Harold R. Smallman, who also maintains 
his headquarters in the Chicago office, re- 
mains as Western Manager. 

William J. Wise, formerly a field rep- 
resentative of the company and more re- 
cently a lieutenant in the U. S. Navy, has 
rejoined the company. Mr. Wise is a grad- 
uate of the University of Dayton in Chem- 
ical Engineering. He spent nine years with 
the National Cash Register Company and 
joined H-VW-M in 1940. In 1942 he en- 
tered the service of Uncle Sam in the 
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WILLIAM J. WISE 


Navy, became Aviation Ordnance Officer 
on the carrier “Bataan” and later Ord- 
nance officer of CASU 22. Mr. Wise will 
make his headquarters in Dayton, Ohio. 








“YANKEE BRAND”’ 


PROGRESSIVELY BETTER 
ABRASIVE COMPOUNDS 


Tailored to fit all 
finishing requirements. 


Inquiries respectfully 
solicited 


* 


E. E. SEELEY COMPANY 
(est. 1919) 
Manufacturers 
BUFFING COMPOSITIONS 
FOUNDRY FACINGS 
900 Housatonic Ave., Bridgeport, Conn. 

Tel. 5-0948 
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ASTM Spring Meeting in Pitts- 
burgh Features Symposium on 
Corrosion of Non-Ferrous Metals 
and Alloys and Discussion on 
Statistical Quality Control 


The two technical features of the Spring 
Meeting of the American Society for Test- 
ing Materials (ASTM) being held at the 
Hotel William Penn in Pittsburgh, Feb- 
ruary 26 and 27 involve several papers 
relating to statistical quality control and 
its relation to specifications and the Sym- 
posium on Atmospheric Exposure Tests 
of Non-Ferrous Metals and Alloys. 

Under Society auspices, primarily through 
the work of its Committee B-3 on Corro- 
sion of Non-Ferrous Metals and Alloys, 
there have been many thousands of test 
specimens of various metals on exposure 
in sites from coast to coast, some of these 
specimens having been on the racks for 
over ten years. This symposium is intended 
to correlate the vast amount of data de- 
veloped ‘and the speakers, each an author- 
ity in his field, will bring out pertinent 
aspects of the data which it is believed 
will make the information of most service 
to the companies and individuals concerned 
with this vital subject. 


The program follows: 

“The Corrosion of Rolled Zinc in the Out- 
door Atmosphere” — E. A. Anderson, 
Chief of the Metals Section, Research 
Div., The New Jersey Zinc Co. 

“The Behavior of Nickel and Monel in 
Outdoor Atmospheres” — W. A. Wesley, 
Ass’t. Director, Research Lab., The In- 
ternational Nickel Co., Inc. 

“Resistance of Copper Alloys to Atmos- 
pheric Corrosion” — A. W. Tracy, Ass’t. 
Metallurgist, The American Brass Co. 

“Use of Lead and Tin Outdoors” — G. O. 
Hiers, Chemist, Research Labs., National 
Lead Co. 

“The Resistance of Aluminum Base AIl- 
loys to Atmospheric Exposure” — E. H. 
Dix, Ass’t. Director, Research and Chief 
Metallurgist, and R. B., Mears, Chief, 
Chemical and Metallurgy Div., Aluminum 
Research Labs., Aluminum Company of 
America. 

_ W. H. Finkeldey, Singmaster & Breyer, 

Chairman of Sub VI on Atmospheric Cor- 

rosion, Committee B-3, has been arranging 

the symposium. J. J. Bowman, Aluminum 

Company of America, is cooperating for the 

Pittsburgh District. 


This symposium will be held in two ses- 
sions on the afternoon and evening of Wed- 











CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 
trolling plating and other solu- 
tions. 


Write for literature. 


KOCOUR CO. 


4725 S. CHRISTIANA AVE. 
CHICAGO 32, ILL. 


Specify Kocour Sets from your supplier. 
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nesday, February 27 at 2 p.m. and 8 p.m., 
respectively. 

Throughout the week of February 25, 
there will be almost 200 meetings of ASTM 
technical committees including B-8 on Elec- 
trodeposited Metallic Coatings and D-1 on 
Paints, Varnish, Lacquer and Related Prod- 
ucts. 


R. J. Landon Joins Alsop 
Engineering Corp. 

Robert J. Landon joined the Alsop En- 
gineering Corp., November 1 in the capa- 
city of Advertising Manager. He was re- 
leased from the U. S. Maritime Service on 
October 15 after 34 months’ service. Pre- 
vious to entering the service he had eight 
years’ experience in advertising, being 
formerly associated with the Chase Brass 
& Copper Co. in Waterbury, Conn. 


H. W. Surbrook Appointed 
Detrex Comptroller 


H. W. Surbrook has just been appointed 
comptroller of Detrex Corporation, De- 
troit 27, Mich., manufacturers of indus- 
trial cleaning machines and materials, and 
drycleaning equipment. 

In announcing this advancement Mr. 
A. O. Thalacker, Vice President and Gen- 
eral Manager, points to Mr. Surbrook’s ex- 
cellent record as head of the company’s 
Accounting Department during the war. 
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In addition to being a Certified Pub- 
lic Accountant, Mr. Surbrook is a grad- 
uate of the University of Michigan, and 
a member of the National Association of 
Cost Accountants and the National Office 
Management Association. Prior to coming 
with Detrex he specialized in industrial 
accounting while associated with the pub- 
lic accounting firms of Parker-Elsholz, and 


Haskins and Sells. 


Interesting Silicone Products 


Although primarily intended for use in 
plastic molding, the Silicone products de- 
scribed in a new eight-page booklet, be- 
cause of their unusual properties, may be 
of interest in some plating operations. 
By wetting and perferentially adhering to 
metal surfaces, these particular Silicones, 
known as DC Mold Release Fluid and DC 
7 Compound,- prevent the adhesion of 
rubber and organic plastics to treated met- 
al and rubber surfaces. These materials are 
heat stable, water repellant and chemically 
resistant. Even tacky adhesives will not 
stick to Silicone treated surfaces. Write 
for Mold Release Bulletin, Dow-Corning 
Corp., P.O. Box 592, Midland, Mich. 








Let Us Help You 
With Those Finishes 


Having continued to serve the 
metal-finishing industry throughout 
the war, despite our own war work, 
we now offer unbroken years of 
experience and greatly expanded 
facilities to meet your post-war 
needs. If you are resuming pro- 
duction of pre-war articles or en- 
tering new fields, you are invited 
to bring your finishing problems 
to us. 


POLISHING AND BUFFING 


Engineering and Methods Specialists 








Since 1892 Utica 1, N. Y. 
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Corrosion-Resistant Masonry 
Material and Construction 
Manual 


Prepared by the engineering staff of 
U. S. Stoneware, this 52-page bulletin is 
replete with helpful facts and suggestions 
pertaining to materials and construction 
methods for tanks, towers, sumps, floors 
and other mansonry construction. Detailed 
information is given on physical properties 
and chemical resistance, on a wide variety 
of brick, tile and cements, together with 
practical, workaday suggestions for con- 
structing masonry work. At-a-glance charts 
to help guide selection of the correct ma- 
terials in a given job and tables of use- 
ful engineering data round this very in- 
formative literature piece. Write for Bulle- 
tin MR-810, U. S. Stoneware Co., Akron 
9, Ohio. 


Modern pH and Chlorine Control 


A completely revised edition of the Tay- 
lor combination handbook and catalog, 
contains both simple and technical explan- 
ations of the meaning of pH control; spe- 
cific discussions of the application of pH, 
chlorine and phosphate control to 35 in- 


RECOVER 
SOLVENTS 


Recover Solvents and Thin- 
ners from Wash, Stripping, 
and Degreasing Operations 
by the well-known 


LOFGREN PROCESS 


Send quart sample of soiled 
solvent to 


CRANE EQUIPMENT & 


SUPPLY COMPANY 
P. O. Box 16 
Waterbury 85, Conn. 


or 


SOLVENTS 
RECOVERY SERVICE, Inc. 
1019 Broad St., NEWARK, N. J. 
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dustries; the precautions to be observed 
in making determinations; and descrip- 
tions of all Taylor outfits, including eight 
new sets. Copy free on request. W. A. 
Taylor & Co., 7300 York Rd., Baltimore 
4, Md. 


George L. Nankervis Company 
Moves Into Larger Offices 


George L. Nankervis Company announces 
a change in address to 5442 Second Ave., 
Detroit 2, Mich., telephone: Temple 2- 
0362. The move, which triples office and 
engineering space, was forced by rapidly 
increasing volume of business resulting 
from post-war reconversion in customers’ 
plants. 


New Electronic Interval Timer 


Electronic Controls, Inc., 44 Summer 
Ave., Newark 4, N. J., announces a new 
electronic timer suitable for all applica- 
tions requiring highly accurate circuit tim- 
ing. 

Time range is from 1 to 120 seconds in 
increments of one second. Accuracy bet- 
ter than 5%. Unit is housed in an at- 
tractive slope front steel cabinet with hand- 
some crackle finish. Two dials are pro- 


ACID AND ALKALI PROOF 


LININGS AND MORTARS 


ACID PROOF 
CONSTRUCTION 


THE CEILCOTE CO. 


Consulting and Research Engineers 


750 ROCKEFELLER BLDG. 
CLEVELAND, OHIO 











vided for time selection — one calibrated 
in single seconds, the other in 10 second 
steps. Dials control tap switches. Unlike 
potentiometer control, the snap-position- 


ing step-switches assure precision control, 
with exact values of resistance inserted in 
the circuit at each position. A pilot light, 
toggle on-off switch and a push-switch are 
included. 











A double receptacle permits timing two 
circuits simultaneously. Contacts are nor- 
mally wired SPDT with double break and 
are rated at 25 amps 32VDC, 25 amps 
125 VAC and 10 amps 230VAC. Contacts 
can be wired DPDT at correspondingly 
lower rating. 


Cabinet size is 8x8x8 inches. Tube used 
is a 2050 thyratron. High accuracy resis- 
tors assure precise timing and timing is 
independent of the length of time the 
tripping push button is depressed. Dial 
switch is provided with a position for con- 
tinuous circuit closure. The unit is com- 
pact, easy to operate and is supplied for 
1ISVAC operation. 


The timer recommended for all photo- 
graphic and industrial applications requir- 
ing precise time control has applications 
in control of plating, tumbling barrels, etc. 


New Line of Variable Rectifier 
Equipment 

The Rectifier Division of Richardson- 

Allen Corporation, 15 West 20th St., New 


York, N. Y. announces a new general pur- 
pose line of Rectifiers particularly adapt- 
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able in the field of electro-chemical ap- 
plications, such as: electroplating, electro- 
cleaning, electro-anodizing, electro-descal- 
ing, electro-pickling, electro-colorplating, 
and for general laboratory use. 


The first three models, all designed 
around the Selenium rectifier, operate at: 
25 amps., 6 volts, convection cooled, 14”h.x 
8” w.x12"d.; 37/75 amps., 12/6 volts, and 
75/150 amps., 12/6 volts, fan cooled, 
2242"h.x14”"w.x14"d., respectively. 


Selenium Rectification or Tube Rectifica- 
tion of variable single, and double units, 
from .1 to 300 amps., up to 20,000 volts. 
Extensively regulated and/or filtered. 


The output is continuously variable from 
zero to full load by one control. Complete 
overload protection. 


The Variable Platers, both single and 
double units, provide automatic protection 
against fan failure and ventilation re- 
strictions on.can cooled units. They can be 
either wall or bench mounted. Units can 
be. combined to increase power rating. 
Output voltmeter and ammeter. 


In that portion of the DC power field in 
which Selenium Rectifiers are not quite so 
applicable Richardson-Allen is prepared 
ic supply units which utilize the latest types 
of vacuum tubes. The individual applica- 
tion will dictate whether the tubes used 
are high vacuum, mercury vapor or inert 
gas types. 
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/ FOR PERFECT COLOR 
“We: BUFFING HI-SPEED 
COPPER PLATE... 

-— Lasaleo's Ut<SPEED 
‘BUFFING COMPOUND 


Try it! Ask today for a liberal 
sample of HSC Buffing Compound. 


LASALCO, INC. 














SIGNALLING TIMER 


A new Timer designed to give the highest degree of precision control. The Series $ Timer 
will command visual and audible attention the instant a time interval is completed. 
This Signalling Timer provides for the automatic closing or opening of a circuit-at the 
end of elapsed time. As an indication of the versatility of the Signalling Timer, it will 
also operate additional buzzers, bells or lights at remote locations. 


FEATURES OF SERIES S SIGNALLING TIMER 


Rugged construction Dial calibration 1 second Motor, slow speed— 
Compact— to 5 minutes self-starting 
5x 5x 3'/2 inches Maximum Interval 1 minute Pure silver contacts 
to 3 hours 


Write for Bulletin Al4 


INDUSTRIAL TIMER CORPORATION 


110 Edison Place ( 7 > Newark, New Jersey 
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CltAN and bey 


. . . Sparkling as a well-scrubbed 
tot—That’s the way your parts come 
through with a Blakeslee Solvent 
Vapor Degreaser. No matter how 
small or large the part to be cleaned, 
you will find a tremendous saving in 
production because of the speed and 
thoroughness of a Blakeslee-built 
machine. Fifty years of “‘know how’”’ 
enables us to answer your most com- 
plicated washing and degreasing 
problems. Write for free booklet. 


BLAKESLEE 


Gpov DEGREASERS 
WASHERS 











KESLEE & CO., CHICAGO S50, I 
Wes Ve TORON 























If It’s Stainless Steel } 
Polishing It’s a 4-A\” Job 


It’s been proved every day in every kind of 
metal working plant; “4-A” Polishing Com- 
pounds are faster, more efficient and more 
economical for cutting down, polishing and 
mirror finishing all kinds of steel, including 
stainless and radium. 










Use it with any kind of wheel 
—soft, medium or hard—and_ the 
results will speak more eloquently 
than anything we could say. 

Tell us about your toughest job, and we'll be glad 
to send the “4-A” product that will solve your prob- 
lem No obligation, of course 


Instead of glue, use “4-A” Cement and 
inner, a uniform substitute for pol- 

ishing Wheels, Belts, Buffs, a =: 

Samples of Compound or 

on request 


HARRISON & COMPANY HAVERHILL, MASS. 
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BRANCH DIRECTORY 


A. E. S. OFFICERS 











President - - - - - - = = 


- - - - + W. L. PINNER 


Houdaille-Hershey Corp., Detroit 11, Mich. 


First Vice-President - - - - 


- - - - + F. K. SAVAGE 


The Kuehne Mfg Co. +» Mattoon, Ill. 


Second Vice-President - - - 


- - + - «= R. J. O'CONNOR 


55 Anson Street, Stratford, Conn. 


Third Vice-President - - - 


- - + + = K. M. HUSTON 


3208 Tyndale Avenue, Baltimore, Md. 


Past President - - - - - 


- - + - M. R. CALDWELL 


Doehler-Jarvis Corp., 15@1 Paris Ave., S.E., Grand Rapids 2, Mich. 


Executive Secretary - - - - 


- - + - »- A. K. GRAHAM 


P.O. Box 168, Jenkintown, Pa. 


ADELAIDE, AUSTRALIA. Act. Sec., 
G. N. Dixon, G.P.O. Box 428D, Ade- 
laide, Australia. 


BALTIMORE-WASHINGTON meets 
first Tuesday of each month, in 
Oct., Dec., Feb., & April at the En- 
gineers’ Club, Baltimore, Md., and in 
Nov., Jan., March & May at Kenesaw 
Apts., Washington, D. C. Secretary- 
Treasurer, Albert G. Taylor, 1209 E. 
25th St., Baltimore 14, Md. 


BOSTON meets first Thursday each 
month at Hotel Statler, Boston, Mass. 
Secretary, A. W. Garrett, 35 Rosemont 
St., Dorchester, Mass. 

BRIDGEPORT meets first and third 
Friday of each month at Barnum 
Hotel. Secretary-Treasurer, Joseph G. 
Sterling, 134 Colony St., Bridgeport 8, 
Conn. 

BUFFALO meets second Friday of 
each month at Hotel Statler, Buffalo, 
N.Y. Secretary, J. A. Kushner, 316 
Winslow Ave., Buffalo, N. Y. 
CHICAGO meets second Friday of 
each month at 8 p.m., Hamilton Hotel, 
18 S. Dearborn St. Secretary, M. H. 
pene, 1528 South 61 St., Cicero 50, 
CINCINNATI meets on fourth Thurs- 
day of each month at 8 p.m., at the 
Engineering Society Headquarters, Mc 
Millan St. and Woodburn Avenue, 
Cincinnati, Ohio. Secretary-Treasurer, 
Elliott W. Horning, 2425 Kenilworth 
Ave., Norwood 12, Ohio. 
CLEVELAND meets first Saturday of 
each month at Cleveland Hotel. Secre- 
tary-Treasurer, Harvey P. Heil, 12901 
Elmwood Ave., Cleveland 11, Ohio. 
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COLUMBUS meets last Friday of each 
month at the Battelle Memorial Insti- 
tute Auditorium, 505 King Avenue, 
Columbus 1, Ohio at 8:00 p.m. Secre- 
tary, David S. Stoker, 1338 Meadow 
Road, Columbus 8, Ohio. 
DAYTON meets second Friday of each 
month at the Engineers Club, Dayton, 
Ohio. Secretary-Treasurer, Ralph L. 
Clinefelter, West Milton, Ohio. 
DETROIT meets the first Friday of 
each month at the Hotel Statler. Sec- 
retary-Treasurer, F. L. Clifton, 16536 
Inverness, Detroit 21, Mich. 
GRAND RAPIDS meets second Friday 
of each month, 7:30 p.m., at the Rowe 
Hotel. Secretary, R. Perkins, 916 Fair- 
mount St., S.E., Grand Rapids 6, Mich. 
HARTFORD meets third Monday of 
each month at Hotel Garde, Hartford, 
Conn. Secretary, F. W. Smith, 46 Cot- 
tage St., Meriden, Conn. 
INDIANAPOLIS meets first Wednes- 
day of each month at Hotel Riley. Sec- 
retary-Treasurer, Quenton Shockley, 
4952 W. 12th St., Indianapolis, Ind. 
JACKSON-LANSING meets second 
Tuesday of each month alternating be- 
tween Home Dairy at Lansing and 
Hotel Hayes at Jackson. Secretary- 
Treasurer, William H. Bennett, 253 
Maplewood Drive, East Lansing, Mich. 
LANCASTER meets second Friday of 
each month at 8 p.m., at Thaddeus 
Stevens Industrial School, Lancaster, 
Pa. Secretary-Treasurer, W. H. Ford- 
ney, 603 Marietta Ave., Lancaster, Pa. 
LOS ANGELES meets second Mon- 
day of each month, 6:30 p.m. at Hotel 
Cabrillo, 11th & Broadway. Secretary- 
(Continued on next page) 
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Treasurer, Frank Bunker, 
St., Los Angeles, Calif. 


MELBOURNE, AUSTRALIA. Secre- 
tary, L. A. Francis, G. P. O., Box 4502. 


MILWAUKEE meets first Friday of 
each month at the Red Arrow Club, 
774 N. Broadway. Secretary-Treasurer, 
James Durnford, 2370 N. 32nd St., Mil- 
waukee 10, Wis. 


MONTREAL meets first Monday of 
each month at Mount Royal Hotel, 
Montreal, Quebec, Canada. Secretary- 
Treasurer, William L. Glover, 754 Sec- 
ond Ave., Verdun 16, Quebec, Canada. 


NEWARK meets first and third Fri- 
day of each month at Hotel Robert 
Treat, Newark, N. J., at 8 p.m. Secre- 
tary-Treasurer, George Wagner, 1130 
So. Long Ave., Hillside, N. J. 


NEW HAVEN meets first Tuesday 
of each month at Sterling Chemistry 
Laboratory, Yale University. Secre- 
tary-Treasurer, B. J. Gaffney, 40 Fil- 
bert St., Spring Glen, Hamden 14, 
Conn. 


NEW YORK meets second and fourth 
Fridays of each month, in the Hotel 
Pennsylvania, 7th Ave. and 33rd St., 
New York City, N. Y. Secretary-Treas- 
urer, Franklyn MacStoker, 25 Prince- 
ton St., Garden City, L. I., N. Y. ' 


PHILADELPHIA meets fourth Friday 
of each month, in the Harrison Lab- 
oratory Building, ‘University of Penn- 
sylvania, 34th and Spruce Sts. Secre- 
tary, Paul Mentzer, Sr., 7242 Bingham 
St., Philadelphia 11, Pa. 


PITTSBURGH meets third Thursday 
of each month at 6:30 p.m. at the 
Roosevelt Hotel, Pittsburgh, Pa. Sec- 
retary-Treasurer, Frank Keller, 1102 
Hiland Ave., Coraopolis, Pa. 


PROVIDENCE-ATTLEBORO meets 
the third Monday. of each month at 
the Providence-Baltimore Hotel. Sec- 
retary-Treasurer, Chas. C. Chace, 11 
Friendly Road, Cranston 10, Rhode 
Island. 


ROCKFORD meets second Monday of 
each month at the Faust Hotel, Rock- 
ford. E. J. Budden, 122 Twelfth St., 
Rockford, IIl. 


2030 Bay 
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ROCHESTER meets third Friday of 
each month at the Hotel Seneca, 
Rochester, N. Y. Secretary-Treasurer, 
Donald C. Blum, 672 Mt. Read Blvd., 
Rochester, N. Y. 


SAN FRANCISCO meets the last 
Thursday of each month, usually at 
Angelo’s, 4307 San Pablo Avenue, Oak- 
land, Calif. Secretary-Treasurer, J. R. 
Pattenger, 170 Division St., San Fran- 
cisco 3, Calif. 


SPRINGFIELD meets the fourth Mon- 
day of each month at the Hotel 
Charles. Secretary-Treasurer, Paul Ly- 
man, Westinghouse Electric & Mfg. 
Co., 653 Page Blvd., Springfield, Mass. 


ST. JOSEPH VALLEY. Secretary, 
George Bock, Jr., 177-179 E. Marion 
St., Elkhart, Indiana. 


ST. LOUIS meets first Friday of each 
month at Central Y. M. C. A., 16th 
and Locust Sts. Secretary-Treasurer, 
C. T. McGinley, 8319 Garfield, St. Louis 
County 14, Mo. . 

SYDNEY, AUSTRALIA.  Secretary- 
Treasurer, Lawrence Smith, Box 2064, 
G.P.O., Sydney, Australia. 


SYRACUSE meets second Friday of 
each month at Bowne Hall, Syracuse 
University, Syracuse, N. Y. Secretary, 
Neil Maffei, 206 Union Ave., Syracuse 
% N.. Y. 

TOLEDO meets first Thursday of each 
month at the office of the Vic Miner 
Co., 329 20th Street, Toledo, Ohio. Sec- 
retary, Gaston Bergeman, 703 Pine St., 
Fremont, Ohio. 

TORONTO meets second Friday of 
each month at Royal York Hotel. Sec- 
retary, E. P. Blandy, 369 Prince Ed- 
ward Drive, Toronto 9, Ont., Canada. 


TWIN CITY meets first Monday of 
each month, October through June, at 
the Covered Wagon Cafe, Lodge Room, 
114 South 4th St., Minneapolis. Secre- 
tary-Treasurer, Robert L. Buckley, 4300 
Linden Hills Blvd., Minneapolis 10, 
Minn. 


WATERBURY meets second Friday of 
the month at Elton Hotel. Secretary- 
Treasurer, Spencer L. Henn, Apothe- 
caries Hall Co., Waterbury 88, Conn. 
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PEERLESS PRODUCTS 
DU PONT’S DISTRIBUTOR 
ELECTROCHEMICALS DIVISION 


Bright Nickel, High-Speed Copper, Zine and 
Cadmium Plating Processes 


GEO. A. STUTZ MFG. CO. 
Plating and Polishing Equipment and Supplies 


1645 CARROLL AVENUE CHICAGO 12, ILL. 

















OJUMBIA MOTOR GENERATORS 


FOR 


ELECTRO-| 


PLATING! 


Columbia Generators embody every feature essential for 
dependable, 24-hour operation. They are built for electro- 
plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes, 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts, 
500 to 3,000 amperes. Columbia Generators for other electro- 
lytic processes range from 12 to 250 KW. 100 to 40,000 amperes, 
6 to 60 volts. Write for full information. 


COLUMBIA ELECTRIC MFG. CO. 


4519 HAMILTON AVE., N.E. CLEVELAND 14, OHIO 
Chicago Office 1525 £. 53rd St 
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FOR SALE 





SLIGHTLY USED 
BUFFS 


LOOSE & SEWED 
ANY QUANTITY 
ALL SIZES 


MICHIGAN BUFF CO., Inc. 
4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 














KIRK“ fLum 


FUME EXHAUST 
SYSTEMS 


Are designed to meet your in- 
dividual plant needs. They thor- 
oughly remove fumes and vapors, 
guard workers’ health, increase 
production and reduce costs. 


Every K & B Fume Exhaust Sys- 
tem is backed by 37 years of 
specialized engineering experience. 


For further details write to 


The KIRK & BLUM 


MANUFACTURING CO. 


2887 SPRING GROVE AVE. 
CINCINNATI 25, OHIO 
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This 
Electroplater 
takes no 
chances on 
Cleaning Compounds 


He can’t afford to have re- 
jects. 

Metal surfaces prior to fin- 
ishing MUST be clean, so he 
depends on the Cleaner — 
PERMAG Compounds—the 
efficient, economical rapid 
cleaning agent — that has 
served industry 22 years. 


Let us send you full details. 


\AGNUSON PRODUCTS CORP. 


50 Court St., Brooklyn 2, N. Y. 
In Canada 
Canadian PERMAG Products Ltd. 








Montreal 





HEADQUARTERS 


for 
Buffs — Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 


JACOB HAY CO. 
(NOT INC.) 

4014 West Parker Avenue 
Chicago, Ill. 
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wo ways your face can grow 


- in the next few years 


UPPOSE financial matters are con- 
stantly on your mind. 


Suppose you know that there’s prac- 
tically no cash reserve between you and 
trouble. 


It would be surprising if your face 
didn’t show it. 

But suppose that you’re putting aside 
part of everything you earn. . . that those 
dollars you save are busy earning extra 
dollars for you . . . that you have a nest 


egg and an emergency fund. 

Naturally, your face will show that, 
too. 

There’s a simple and pretty accurate 
way to tell which way your face is going 
to go in the next few years: 


If you are buying, regularly, and hold- 
ing as many U. S. Savings Bonds as you 
can, you needn’t worry. 

Your face will be among the ones that 
wear a smile. 


Buy all the Bonds you can... keep all the Bonds you buy / 


THE MONTHLY REVIEW 


This is an official U. S. Treasury advertisement—prepared under auspices of 
Treasury Department and War Advertising Council 


Fepruary, 1946 
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_ The Udylite Laboratories are common ground for scientific © 
electrochemistry and practical electroplating practice. Here 
an organized program of research is continually discovering 
new techniques to improve electroplating processes and whittle 


down their coste— 'T'}, at’s Research 


ly Here the current problems of the individual plating shop are 
worked out for its management—""}, 4°. Service 


. ee Here all the chemicals and other materials sold by Udylite to 


- platers are tested to make sure of their quality— 


Udylite could sell chemicals, supplies, 
machines, etc., without going to the 
expense of providing and maintaining 
such a complete research and modern 
laboratory service, but that is a part of 
the cost of leadership. 
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CADMIUM . 500 Amperes 
a ges _ 600 Amperes 
coe .* 300 Amperes 

anasto + -.° _ 250 Amperes 
325 Amperes 


The above plating densities ore based 0” sixty square f 
o be plated in @ thirty inch platin jinder. 


surface area 
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GENERAL PURPOSE CLEANER 




















In many plants using a wide variety 
of metals, it is not practical io set up 
a separate cleaning cycle for each 
metal. METALEX W SPECIAL was 
formulated to meet this condition and 
effectively clean: 


° BRASS 
COPPER 
© STEEL 
’ DIECASTINGS 


LEAD ALLOYS 
METALEX W SPECIAL can be used as 
a soak cleaner, direct current cleaner, 
tumble cleaner, or a reverse current 
cleaner for all the metals listed above 
with the exception of lead alloys 
where no reverse current can be used. 
Write today for a guaranteed plant 
production test. 


INCORPORATED 









WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
otTRoF cuicaco CLEVELAND $7. touls 


Udylite Corp. Udylite Corp. Udylite Corp. befoko, 
anew te Ceo. ry Me. Co. MuGeon Chern. Co. Incorporoted Supplies Co. 















HE PLACE... 


Pacific Gear Plant 
Western Gear Works 
Vernon, California 


1] 


Here is a scene typical of those in 
countless plants where finishing oper- 
ations are carried on. A bench, a 
wheel, Lea Compound or Learok and 
a skilled workman deburring, polish- 
ing or buffing a piece by a method 
devised with the help of the Lea 
Technical Staff. 


Yes, the proper finishing of metals and 
non-metals calls tur a thorough know- 
ledge of the behavior of materials 
during the various finishing oper- 


ations. It calls for the broadest ex- 
perience in finishing . . . in burring, 
in polishing, in buffing. 


It is here that LEA fits into the pic- 
ture. We have the “greaseless” and 
“no-free-grease” compositions—lots of 
different grades, but it is on our tech- 
nical service and sound recommenda- 
tions that we have built and are main- 
taining our reputation as “Authorities 
on Finishing Operations.” 














